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(571 Abstract: 

PROBLEM TO BE SOLVED: To amplify a desired gene on a chromosome by creating an 
artificial transposon having a medicine- resistant gene and a desired gene between 
both inverted repeats and capable of transferring in a specific bacterial cell and 
introducing the transposon into a cell and transferring the transposon onto the 
chromosome. SOLUTION: An artificial transposon having a structure inserting a 
desired gene comprising a gene which participates in biosynthesis of amino acid, e. 
g. drug-resistant gene such as a chloramphenicol-resistant gene or a tetracycline- 
resistant gene and an aspartokinase gene and/or a dihydropicolinic acid synthetase 
gene into inverted repeats derived from an insertion sequence of a coryneform 
bacterium and capable of transferring in the coryneform bacterium cell is created 
and the artificial transposon is introduced into the coryneform bacterium cell and 
transferred onto chromosome of the chromosome bacterium and a desired gene is 
introduced onto the chromosome and amplified to provide a coryneform bacterium used 
for industrial production of amino acid and nucleic acid. 
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i ] j v/<-y * k y tr- h ic, m^iHtta 

[flt*«2] hHYylsxiSVl/tK 4 

So 

W*« 9 ] n&m 6 e*<0#«fcfc: j; g JfefiffcJbfcT 
$ / ft£Mt K §a 5 A $ *Lfc a y * *A> 

[000 1] 

tin, &btiz=})**/i'j*mm%m^xT$;m j $>m 

[0 0 0 2] 



3y**/^«ia*ir«akAu rs/ 
e^x*fci5t>ot»*<*€fsnTt^. =*y** 

HC<fc5 h7V*:7*— ^—y 3 :/ft<7)ife£ (Ka 
tsumata, R. , 0zaki,A. , Oka, T. and Furuya, A. :J. Bact 
eriol., 159, 306-311(1984), Santamaria, R. I. , Gil, 
J. A. and Martin, J. F. : J. Bacterid. , 161, 463-467 
(1985)) , &W<??-(Omm (Miwa,K., Matsui.H., 
Terabe, M. , Nakamori, S., Sano, K. and Momose, H. :Agr 
ic. Biol. Chem. , 48, 2901-2903 (1984), Katsumata, R. , 
0zaki,A., 0ka,T. and Furuya, A. : J. Bacterid. , 15 
9, 306-311(1984). Santamaria, R. I. , Gil, J. A., Mesa 
s.J.M. and Martin, J. F. : J. Gen. Microbiol. , 130, 223 
7-2246 (1984), Yeh,P., 0reglia,J., Prevotos,F. and 
Scicard,A.M. :Gene, 47, 301-306 (1986), Patek,M., 
Nesvera,J. and Hochmannova, J. :Appl. Microbiol. Bio 
technol., 31, 65-69 (1989)) , mfcT&^lMm&Vffl 
% (Tsuchiya,M. and Mori naga, Y. : Bio/Technology, 
6, 428-430 (1988)) Rtf=tX* K0)HX (Miwa,K., Ma 
tsui,K., Terabe, M. , Ito,K. , Ishida,M. , Takagi,H. , 
Nakamori, S. and Sano, K. :Gene, 39, 281-286 (198 

5)) ftif, ?yx* b^yT-iSzm^tzmx-m&Lx 

(Matsui,K. , Sano, K. and Ohtsubo, E. :Nucleic Acids 
Res., 14, 10113-10114 (1986), Follettie, M. T. and 
Shinskey, A. J. : J. Bacteriol. , 167,695-702 (1986), M 
ateos,L.M. , Del, R.G. , Aguilar,A. and Martin, J. F. : 
Nucleic Acids Res. , 15, 10598 (1987), Mateos.LM., 
Del, R.G. , Auilar,A. and Martin, J. F. :Nucleic Acid 
s Res., 15, 3922 (1987), Melumbres, M. , Mateos, L 
M., Guerrero, C. and Martin, J. F. :Nucleic Acids Re 
s. , 16, 9859 (1988), Matsui,K., Miwa,K. and Sano, 
K. :Agric. Biol. Chem. , 52,525-531 (1988), Peoples, 

0. P. , Liebl,W. , Bodis,M., Maeng.P.J., Follettie, M. 
T., Archer, J. A. andShinskey, A. J. :Mol. Microbiol. , 

2, 63-72 (1988), Eikmanns, B. J. , Follettie, M. T. , G 
riot, M. U. , Martin, U. and Shinskey, A. J. : Mol. Gen. Ge 
net. ,218, 330-339 (1989), 0' Regan, M. , Thierbach, 
G. , Bachmann, B. , Vgilleval, D. , Lepage, P. , Viret, J. 
F. and Lemoine, Y. :Gene, 77, 237-251 (1989)) RXf 
&MT ^ J &(D1$L&mM (Sano, k. , Miwa, K. and Nakam 
ori,S. :Agric. Biol. Chem. , 51, 597-599 (1987)) Mo 

[0003] ^ y **/uj*m&&&<Dft&m*& 

ffl&^-C$a££*lT^5 (W092/02627, W093/18151, EP 
0445385, 4*Bfi¥ 6-46867-^, Vertes, A. A. , Inu 

1, M. , Kobayashi, M. , Kurusu, Y. and Yukawa, H. :Mol. Mi 
crobiol., 11, 739-746 (1994), Bonamy,C. , Labarre, 
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J., Reyer.O. and Leblon.G. :Mol. Microbiol. , 14, 57 
1-581 (1994), Vertes,A.A., Asai.Y., Inui.lt, Kobay 
ashi, M. , Kurusu, Y. and Yukawa, H. : Hoi. Gen. Genet. , 

245, 397-405 (1994), Jagar, W. , Schafer, A. , Kalinows 
ki.J. andPuhler.A. :FEMS Microbiology Letters, 12 
6, 1-6 (1995), mm¥-7- 1 0 7 9 7 6#) „ 

[0 0 0 4] te^&f-ttt. &£#±T?i|E&L#3DN 

zc]} tr- =»!J«^»U*»J!,aM»e>;tvO*S (Mobile 
DNA. American Society for Microbiology, Washingto 
nD.C. (1989)) „ ifW|g©*K^H^Ht'f >a V*S 

Vt— >3 >*s— #^yxt±X$ £ riS760~2000bp|gg 
ODNA»rK"C. pf i$lC8~20bpgScD'f K 

fi^ ! ^-C>H5>li:t.*flP)nri/'>.5 (Mobile Genetic E 
lements. Academic Press, New York, p. 159-221(198 
3)) . 

[0 0 0 5] Sft^Pb^TV^te^H^cotfJCtt, x-is 
iDtT-aDOh^^^TnlO, Tn5^M 
u 7 r -*Jt£ if, ^fefrjte^-I^»c:#^t?iJffl«©o 

5, 2) Y-7>xtfy>±\cyu*—?-g&\]S:WAl, 
3I£*3, 3) Mafe5v^ttl^«©3fM<oiSe^Sr h7 

(Mobile DNA. American Society for Microbiology, W 
ashington D.C., p. 879-925 (1989)) . 

[0006] n V **s/u&mmic*s^XKMc$L. ■< >-y- 

1£Z1XX^l£\\ fcSTU AXWlc^-^v-VjBffit 
e^*#AL,fc \>7yxtfy>ZftMl, (W093/1815U 

7-1 07 9 76^, Vertes, A. A. , Asai, Y. , Inu 
i, M. , Kobayashi, M. , Kurusu, Y. and Yukawa, H. :Mol. G 
en. Genet., 245, 397-405 (1994)) , Jfefeflc±tC|5^Sr 



ftt>l£Z^tifZ!mtt£iX%1t 0 ZZX'&rfLZtlit 
AX h 7 'S7>rfy>l~t s 2oO'fyt-i/3>'V-^ 
>7.<omi l mMmim& : F&&T£tit:M<oi><r> (W093/1 
8151) t-<yy— i/ayi'-t^yKMzmm&ffiB; 
?tfWA£tltzB<Ot><D (<ftm¥-7- 1 07976f, 
Vertes, A. A., Asai.Y. , Inui.M. , Kobayashi, M. , Kurus 
u, Y. and Yukawa, H. :Mol. Gen. Genet. , 245, 397-405 
(1994)) taSfcSi!)*, Z<O£0t£AT.h7>7.tfyy 

[0 0 0 7] 

[3B§U;JS*KfeL.J:5 itSM] #389itt> = y**/w 
^tfWSritjfcU KAXh^^/y&fflVTT 

5 x^gtcffl^e, ft* = y 

[0008] 

Sr«?»1-5fc*«c, i->x y fc7 • = y S|-CgE*n<D h7 
jftSr^-T^iiBO-O'^-xs' h*y t°- h«itro^lc|5^ 

^-ry Ky if- h<Dffl\c. te^tH6tctt§i^-L/«cv^ 
#J»tt&e*&U^|g<Djt£^£#A Lfc«ligSrW-j-5 
h7V^^y>filffi?iJSrAX«lca*«^U Z.i\b<o 
V7^7.XWmiM (AIh7^^/y) jjsjb^ 

^©S««a?riil:K:«1--5 r t J; 9 , f-oA 

[0 0 0 9] -f/ito*), *^HKT©t*J9T-&5. 

U ®EAXh7^jK'/^Sr3y^*^A«ieaijartic 
f ALT, KhT^^/^Sr^^y^^AiteS©^ 
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mm 2) AX h y yxtfS'sAK << y K V 

(36W3) -< f<-ry PI)}?- bRV by 

— ^jte^-jiv ^ y aa^®^ ^u— ~> 3 

^i^^S^fcW-CfeS^W 1 fc^L 2 

5 ) XfflBtt*e?-iftt ^7A7j= =>-A* 

«g w 7 ) M^ae^s r * a h 

(3BW8) %WlK\,^7<D^-rtiMcR,®<Djjmc 

an®, 

(SB93 9) »W6fi«©#8:lCj:0SI}fiflU:fcTSy 

A- h*-*— • ^ae^iUt/SfcJi^t Kb y yg? 
10 0 1 0] 

[58MWHlfe©^|g] jfrSSWfc^p-f r y Ky f 
-httt, =y^*AA«Bg^P>^gf$4x-5te^H^O 
W«8{c^1-5t><0^#* a y **AAjj88S* 

v>s*5 (wo 9 3/1 8151) , mfm^immv^ 

yH-'/ayV-^i^I S 7 1 4125' fflfcEWS 
*3B*©I!J|«: % ails' flBfcE5ll#^4ie«©E?!l 
*r*U * w<-t s> K y f — h LTi^,, E?'J 
ftSSiO'fyt-VaW-^iy^ IS719U 

5* «jcE5ijs^7ie«oBB?ijsr, mms' mizmm 

4§-8fB«©E?iJ£;£U ^ r y K V f- h 
LTV>3. E?U#^3, 4, 7S.V8<0 5*>^?)iitfH 
SiaSwE^JSrS' 0St2*^5' HfcE-BUT* W< 

^3. 4. 7&Xf8(D51bfrt>mtiix5 2mm<06ffl$: 

Zulus' Mb mms ' (hikes r y K 

©-fVfr— ->ay->- ^an^l S903IJ5' (KIKE 
1£«©E?"J«\ jj*«5' fflCE&l**! 2 IE 



tttf>EJiJ£*U Js^-y-y Ky tr-h«r»rtbTV^ 

ejwi-i os.r/i i<75 9*>^e>®Hc*v5 

ffi?i|Sr 5 * « t 5 ' flKSW LT^T V/^-v 1 y K D 

1 l^ffiScoE^I^JveftS' fflJta»«5* flflfcE 
ILt'fVA-fy Ky f-h5r^$-frSwtt)-C-f 
*mm<o^f >'<*-?■ y k y f — h I*. E*d#*§- 1 , 

5. 

[ooii] *«n&^?3|gffliHfit6m*, #+-*"f 
[0 0 12] ii^^ixa^t^fMOite^ b L-TJi, «- 

$ >-g-^»^afi^-, y ^>4^<ofci?)(07^/u h 

ififife^- (KT. 77/^h^t-fS; TAKj 
r^/^Ah^— ^jge^S: flysCj 

btfhz) . -^t Kn^e^y vg^-^fisigae^ (en 

T, Kn^tTay TDDPSj i:, 

v?t Kov^f 3 y VHt^jftD^ISfir?'^ fdapAj t 

TDDPRJ i:, v^t Kn^ajyfi^^-fS 
e^Sr TdapBj t^rt^fcS) , i?7?yf^ 

y vfiex*A*;#^7— ifite^ (kit. ^7$yfc\* 

y Vgef f *A7lf^>'7— ^Sr TDDCJ i/TJ/f 

* y ^gjT^A^^^y— ^ae^«r r i y s aj 

-SCtaSfcS) , ^75/W!)y^ftKnyt-^ 
iie^F («T^ i^T S / y VKv' t Kn^t- tf* 
TDDHJ b. ^iy^DVifrtKnyt-gl 
€^-«r Tddhj b\>^o) , x^^^^<ofc»<0 

y ^JiSi7ksfi§£ifijtfc?% y n ^ ->^/< y 

t&B^; -fv y y^TA^-V^fifcWfcfccD^A* 5 

7* y #fA-ATP fo7*^7*!l7-eie 
^ hy^h^r^ f-ni/>-S.Ut7i=.AT7-V^! 
oJr&mT 5 y m£.-&f&<r>lt)t><n J f**i/T y f / — ^ 
ynvfigy V®? (DAHP) £fi£gfiii®£^'&g&. M 

•W^o7*^7j-1- (PRPP) 7U*h7^7 

-f/->vgi (imp) jK^^^ae^^T^A^ 
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(gmp) GarnxmB+mihSo 4**— 

[0 0 13] *»WlCV^5 3y**^AlWattt, Berg 
ey* s Manual of Determinative Bacteriology, 8th E 
d., p. 599 (1974)fc!2«£*LTV*aj;5fc* ffr^teO? 

SttfcJWJI (Int. J. Syst. Baeteriol., 41, 255 (198 
/^•ry 9AAjMft>*?py<^7'y ^AHi^lSSr^tP 

tix v ^ rm<D x o tm±m x$> * . 

3y^f!J ?a • r-fer h^/^^^/A 
n y */^-r y ? a - #/w-:n 

ay^^fy^A - y y *a (^y^ry *a- 

a y^/^ry £ A • p< yir^— 9 

^utrx^xy £A • -r^^y #*A (ay^f J 

£A • ^^A) 

^uex^y ?a . (aij^ry^A. 
y *a • 7>v5%jij±) 

ZfU\?s*?iry ?A • n-t?£A 
yi/^^ry *A • -tJ-y#n yy^#A 

^uif/^x y a • y 7 

z/utr/^^y »a • rv^T^^ (ay ^^f 
y #a • Ty^rw^) 
^D/^ry^A - ry^77o^ 
^y^fy ?a ^^7;/^ 

[0 0 14] TIE© J; 5 ft* 

=*])*'<fr}) £A • Tir h7VK7^7A ATCC 
1 3 8 7 0 

^y^fy^A - r-tr h^oi^^A atcc i 

5 8 0 6 

^y^fy *A • ATCC15991 
^y^fy £A • ffrtX^J* ATCC 1 302 
0 

^y^fy >?A'yy^A (^y^ry^A • 

^Vl^^A) ATCC1 5 9 90 
3y^fy«)A • ;< 7iT3 — y ATCC 1 7 9 6 
5 

^Wry^A-f^^^^A (ny^fij 
£A-^/U**#A) ATCC1 4020 



yuif/^^^y ?A • 77^A (ay^fy^A- 
^^A) ATCC 1 4 0 6 7 
^utf/^yy !)A.>fy-7yt7^7A ATCC 1 
4 0 6 8 

^Utf^^^y £A • 7^ ^^A (zj])^/< 

^fy *A • P/Uf^jjA) ATCC 1 3 8 6 9 
^l^^fy!>A • ni?£A ATCC 1 3 8 2 5 
7u\f/<?T y £A . ty^oy7^A ATCC 1 
4 0 6 6 

yut^^y ?a . ^-y^* y * atcc 1 9 2 

4 0 

TVev^^y #a • 7v^7y^7 (=n;^/<^x 

y *A • 7^^7^^) ATCC6 8 7 1 
;^o^7y £A • 7>^77^7A ATCC 1 

5 3 5 4 

ay*/^?5 • f^7^;n^ A J 1 2 3 
4 0 (FERM BP-1 5 3 9) 

[ooi5]«i(OAXh7y^/ytit ^f^ 

-ry Ky v\z. mmm&m&&Rtmm(Oi&&* 

[oo l 6] #£W© h 7^*4^-* til, tztUtt 

^lT^£ft£&Sga?IJ<D?1pl 30#@^P)1 4 3 7 

n<O0hl 3 0#l^fcl 4 3 7#B^ffi?IJ^fc$ o a 
e^Stt^hy^^-^jSttSrW-TSIfiO. life 

x^xt>fr*t>t£\,\ h^^^-^jte^nAxh 

7i/xtf>r>ftmzh<>Xhfr*t>t!:\<\ *tftt>*>, 

z^? f-^mmzmmztixt)^^ m^**—t 

\m<Dho&£^<D^?*-\z&mistix^xh&\<\ 

[ooi7] *«H©Aih?v*#^*««rafc 
=y**^A«iBi**©^H^ftffl»*m«j:i-a 

[0 0 18] *iwcffifflt5^^> 3 yv-^ 
v^te, ±Eo=iy^*^Ajiii«<o!fefe*±icfiqaEL. 

A# *^760^2000bpS«-ep5*SlC8^20bpSS<O>r >'< 

-y y Kyi?-htr*u rtSBicHtcgncfKfiftiiifi-e 
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Sfctt, W093/i8l5UcBB**ixTv^5*ifefcaitf J: 

w\ i) =»*7b/i>Amm\z77x* kpe 

C7 0U«AUitl5ftS:m\ 2) pEC7 0 1 
iLTSfcU 3) KpEC70 1 £«p03 V 

(iptg) Av<Dmjz7\s-b\cmmL±i?\.fz&:$: 

SiRU 4) 3WlLfc*©»»i-5^9^5 KWd? 
A7x^3 — ^Tir^/u h ? 7 m 9 — if aiS^<£>35 

U 5) BEBJWcKlAiftfcBJIItJiiV^-rrirKiO 
>f y*- > 3 ^iA-^r a: ^ ft^tf D N A»rtt£#S - 
fc*"Ct*. *fc* 1) 3y**/WAjftiMlc^9^5 K 
pEC9 0lSr»ALTJgft*i*SrtTV\ 2) pEC9 

0 lfc±9»J«»*ftfc*Sr*+^^^»tt*r^-- 
*-tLta«U 3) pEC90 1 V *&A> 
Aj||B»fc3 0t;"C»*U 3 0t-Ct^7A7x^n 

u 5) &mi\KmA£titzmm&&^tc-rztic£'D 

[0019] 3 !> A*fB^tf)-f > 3 
fc:^£ft5 3B^f >Hf— : > 3 y^ IS7 

14, IS7 19. I S 9 0 3A*mf btlZo ZZ~?7F 

* k» tr- hEW*#*, *^Efl**>-»ojtt£jww 

1 h 9 #>^©tMifcttJBi-6 - & So 

10 0 2 0] rftCcO-f Vf— >a l/is—f^lST.*^ 
— * <t UTS* <D%L<DA2L h^fXtiS 

S 0 rtb^OAXh9^^y^cofi|iig$riaiJc:^ 0 

s tt s * ^soae* j«»a * ft fc^^r^rf 

5 0 EflHMH fc^Sft* I S 7 1 4<D»g\ 3 7# 
H*»b4 2*B0fl«UcHRItiltNh e I QKtttttffc 

I S 7 1 3 7#B^e>4 2S@^ffiaiC*JK 

*t*^*sfaoae^fr*A-rs*kttfc ltilt^ 

So Efll##9te^*:ita I S 9 0 3 0i&, 34#g 



9> roffiK^J6S«>l*A*5jEwort>W^— K 

[002 1] J£AT, I S 7 1 4 SrWc Lt, #^7-f 5/ 
f (4^WW) , ^n7A7x^3-/U^fF7 
1M * y ^«<oM0MtiHtt«ae^ AL/cAX h 9 

\*77'<>\s Y*±— Mfi^ftW £Jf ALfcAX h 9 
[00 2 2] (1) *-fT>f^yHttae^S:*S«Lfc 

Aih7^^/y^ii 

•5^h7r-^>^^ AJ12036 (FERM 
BP-7 34) &&<DJ ^—isa>->—?^>X-Ch 
S I S7 1 4*>EW*rtto^?*5 KpEC701 — I 
S 1 4 (W093/18151#$Q SrfflRBMIP v ullt E c o 
RI-C»t5^^:iaot, IS7 14£^frl. 6 
kb 3!;^*^AlWMft3»£^ffljK 
tfSttMaiBjfiiSrW+a^^^ KpHSC4 (4$M¥ 
5-74 9 1 ^#J&) OfHKSSfSS a 1 I I S 7 

1 4«r&tfKtf«r#AU 77** KpHIS714t 
f^S!*r^o :<^pH I S 7 1 40Sma IgW£JC<*fctC 
t5-o, 5fefc»fc I S 7 1 4 Sr-^tf 1 • 6kb<0$rfr 
*#AU E^ftlCXotf) I S 7 1 4Bf^Sr*tf^5 
*^KpHTN714 1MPHTN7 1 4 2 SrfflM- 
£ (02) o OV>-C, p HTN 7 1 4 lMpHTN7 
1 4 2 Srttt-PtiiBIRBP* P v u Ii-C9»fr 5 r t \z J: 
*9 I S 7 1 40gE?lJ2o£ pHSC4^^y^/UA^ 

OUtrtmS. 7^7^^ K^?-pHS 

G2 9 8 (^sisttsj) Khmmmmvv\x\m$Li)>2 

*m$>*), IHIRBWPvull-eaiBrrirfclcJ:"), ^ 

*o»Jt*»5^i:^-ets 0 ^r-e, p htn7 14 

1 4 & VIC p H S G 2 9 8 &mW» * P v u Il-CSWf 

h7r^^A A J 1 203 G&BWfct&tZo M 

777s* KpHTN7 1 4 3Sr#S (03) 0 
[0 0 2 3] ra«©*JfelCj:9, ^7^^ KpHTN7 
1 4 2tpHSG298<tt)/7^^ K p H T N 7 1 4 
4 4r#S (04) 0 p HTN 7 1 4 3&VpHTN7 1 
44I12O0I S 7 1 4«:^^j/y7t^7t 
h 9 is 7 7 * 9 -^afi^^tt* *tfc«i£ irftot^ 
S 0 *fc, H«w*ife|j:J:fj, 7y7* K p H I S 7 l 
4^pHSG2 9 8<t^7^^ KpHIS7 14Kl 
MpHIS7 14K2^K^ltff$!n (M 
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5), pHIS714Kl£pHIS714K2itt* 

[0 0 2 4] AXh^v^^^vco/hSi^^^ 
lO(D I S 7 1 4rtC^-7^i/>'7tX7t h7 
^7x7 -if j££^£#A Lfc AX h7^*/y(D 
f^SSrff^o I S 7 l 4*ia*h7:y*#i?-*<7)®iE 
Sr«*fe*vHfc«lcWI8»*Nh e I 
-t^-W^*? KpH I S 7 1 4&fKMB&iRNh e I "C 

pUC4K (7r/^v'7 ^-r^-x^tus) ^e>^^- 
^4is>y**y*yy>*y^y-^fc+ffi$ t ZM 

£-f5 0 Sf5:7^W^3yU 1^7^; KpH 
TN7 1 4 5«r#£ (0 6) 0 

[0 0 2 5] (2) ^P7^7xn^^;l/iil^ 

MiUih7^^/y« 

RBSf A c c UX'WWrtZZ. t\zX 0 * p j j*y*.~=i 
-/UTir^h^v^^^^-^ite^-^tf^l. 1 
kb<o*SS(0(rfrS:#5it^f5 0 W::oac 
cllSrtf^rpUC 1 8 (fflgigttK) <DSma I 
ffALfct^>Sr^n-Wb1-5o Btt©^ p— ^Sr»Jl 
U /7^^KpUC18-CM^5 0 ££>MpUC 
1 8 -CM<t 0 E coRIi;Hin d 1117?® 9 ft Lfc 
^D7A7x-3^U7tf/l/h7y^7x7-fte 

iF-*r&trtfi 1 . 1 k b (0 3 ©BfJi- £ Sfclcffifg Lfc p 
H I S 7 1 4 K2tf> I S 7 1 4 * <D«E&«iBKtt:B8& L 

^P7A7xr:3-;U7tf;Uh7^7 

#£*tfc^P— B&T^*^ KpHTN7 1 5 1 
(137) 0 

[00 2 6] (3) fhW^yyiMe^i 

7'7^U^^-pBR3 2 2 (£gi£*h£{) Srftjffi 
SlEcoRl tAva I -C§J®rT 5 - 1 (c J: t> r h y 

PHIS714K20IS714 fcttBlfl* 

itLith<Dti:y^y-^B>^ ^i/^y tr • 
*r«Kis»u x h 7tH- * y ^mim&i-wiKtm a 

^7^^KpHTN7 15 2^#5:^m5 (El 
8) . 

[0027] (4) fh7^ ^y ^iBffite^5*« 



H8-C«ISLfcpHTN7 1 5 2i:ii7^/Vh^f- 

i-l#A^^ALfcpHTN7 1 5 6 4: £IT<D X 5 t 
LT«^r£ 0 7 P 7X> K^^-pBR3 2 2 (3£JB 
jgttSSf) SrNISfflREc oRI tAva I ^§JWi-5 - 
fcl-iOy h^^^y^Hl^e^SrfftPiBl- 4k 

t/7^U^^-pHY300PLK (Sgigtfc 
St) £WR#*Sma I T?«)»f UfcfcOt > 

£<, p— <9 7*7^ KpHY3 0 0-T 

C£t#5 0 ££MpHY3 0 0-TCSrW»»*E c o 

ri aba i-emm-rzz.tickixntz'r vyw 
t y >m&mm*tttsmKb. jtiriiucpHi s 

714K2COIS714 *<D&&mm\am& UfcvMfc 
Kfc«Ei-5«IIR»#Nhe I »ttSrV»**SHkbfct 

K p H T N 7 1 5 6S:#5 (B9) 0 
[0 0 2 8] /7^U'pHTN7 156|cy^ 

*SXT<D&o{cLXWA*tZ> Q = y*aM/A»SS^&S 
7'U'Wf!l'>A • y? h7r^^A^)!li;yt 

7*7 * $ Kp399AK9B (W094/25605#J$) SrfSHH 
^BamHI-C^JfSrL, ir/W7 7-T a ><Ht 5 

ritr <};?>, »y^*/^»Srt-e«m-5««Bjfi* 

iV^pHSG3 9 9AK4:ilt^ :^)pHSG3 
9 9 AK&ffltmmE coRIirSphl T«tt, 
ttl. 7KbcOT^/^h^»^ae^»f^^#, r 

tt^ry 1 f 7-y--r * y vBttae^ *»«**tfcAx h 7 

«T#o:/9;* 5 K p H T N 7 1 5 6CD$JR6# 
KpHTN7 1 5 6-C£fl?^*t-£ (09) . 

[0029] (5) hy>x#H-x$: hy^xtfS^ 

mfc^mmLtcAx hy >*tiwmm 

7yX* KpHIS714j;*) % WiNhe I RXfi 
Xb a IlC£oT§J*)B£*LS I S 7 1 4<Dhy>Xtf 

pUC 1 9OTb a I W htC^ p-^V^LT, 7"7 
KTnpL/pUCl 9^r#i^i-^o iJcJC, Tn 
p L/pUC 1 9 £fH(gg|§jf M r oltXbal ^§J»f 
1-^>r (hlCJzoT, I S 7 1 4<DfeJk=i KV<t 3' ffid-f 
^-fy Ky tr- h ( I R) S:^triEM«:8ft*t, ft 
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l-rcDORFL/pUC 1 9^J[SS#igSma I <b X b 

ftZzfy*^ K^^-pHY300PLK(OSma I 
HXb a I«)KIS:|ft*Lfci:r5t#ALfcai^ $ 
&lc8SKB**Ec oRI^Kpn I-C#J9Htt% 
S K^*— pHSG3 9 8*MR#*P vuIHCio 

Ih^fctrilC, i«OpHY3 0 0 PLK±0§J!JHJ 

7^-v/3yU l/?*^ KpORF 1 *m%k-fZ> 
(@10) o 

10 0 3 0] -JyTsX KpH I S7 1 4 ±9«!IH 

»*Nhe iMXba IiC,fcoTSJ0HJ£jh,5 I S7 

K¥ffi*WtU /7^U^^-pUC19(OPs 

T, ^7^5 KTnp (Ps t) /pUCl 9£®^-r 
5o CKDTnp (Ps t) /pUCl 9±-Ch7^^ 
*&fc^*<^-&tf)&gg&£U. S. E. Mu 
tagenesis kit (7 7/^^7 'W^T 1 

£tlZ> I S7 1 4(028 8#gO^S(CfoAc5G-C^ 

KSrTnp (P s t) M/pUCl 9^**^5. Tn 
p (P s t) M/pUC 1 9<Dffiigtemi UZTft&tiX 
V^ 0 *tt»A*ftfc«»&*LTV*3. 

[0 0 3 1] (S*H-f©C»Ht**?*4»'C««S:S 
JtT^So WT<£>t><^$>5 (Mobile DNA. Ame 

rican Society for Microbiology, Washington D.C. (19 
89)) . 

*VO>£ (fll;ttfTn 3) 0 

2) ^y7^A"CORF^2o#SU ^<7)?*>3* 

(«*tf i si). 

3) K$tlTV>50RFOrtgi5 
glJ<DBS*&^K> (ATG, GTG) U 

n 5 (I S 5 0) ) o 

[00 3 2] tr^I S7 1 4fctt, *<DI5^fiiC 
:bfcoTlo<OORF#fiq£LT:fc«9, ^(DUiWcfi^ 
ORFttSV^Stufct*. C<OCt^?) > IS714B 
Tn 5<0J;5^, h 7 — KtSORF 



EM^ttjRSrfrofctr*, I S 7 1 4<7)e?Jj_h-m2 
8 6#S^€>2 8 8#B<BlBKl£&fcaGTG<De#ljflS 

WWLfc. o*!), Tnp (Pst) M/pUCl 9± 

[0 0 3 3] pORFl±th7^#f^ffl*«» 
iSe*±£&5«Jlfi**1f^ hSma UNae I <0|H 
£Rfc£Lfc£;i<*>lC, Tnp (Pst) M/pUC 1 9 
£$JKg£3gSma I tNa e I T^SrT5 ^ £ £oT 

^a^U pORF 2?r1»^i-^ 0 pORF2<DSm 

pBSF2-SD7 (W092/14 
8 3 2) ^Mlffig^Na eUHi n dlllSrffl^T 

-Cffl^L^^y^^ K£pORF3£#£i-£ 0 pOR 
F 3 frSOR^S a 1 I£Bpull02I X®K L 

Tnp (Pst)/pUCl 9£$fJfiggfiffS a 1 
I £Bpu 1 1 02 IT?«l»rLr»6>*T/fch5^2K-tf 

^tt¥»»ae^«>i-sr?>ry-^3VL, porf 
4%mm-tz> (hi i) o 

[0 0 3 4] Tnp L/pUC 1 9 S: S a c I X®mL 
fcfcK:, BAL 3 1** UT— fc?~C3 01C, 2 0ftnft 
*U h7^^^-xa^<DH*&3 K^ifi»Sr±Jl£ 

£S p h I f--T h£*iJfflL-C$J9WU pHSG398 
SrSma I tSph I "C#JH?r Lfc £ ^ 5fC|fAi~<5 0 r 
<0£ll£LTm%kX~21ty7X$ K£d e 1 Tn p 5/ 
39 8^«o delTnp 5/3 98M« 
K p n I £ H i ndIII^®rLT&#L£: h7^^ 

K^^-pKK233-2 (7r^'>7 
*-7^*tSg) £Nc o I tH i n dIir09JWLT¥» 
*ffl{bUfc^Cl5(C7-f^-i/3^L, pTrc-OR 
F5rHf^-f^ 0 pTr c-ORFSrS s p I £Bp u 1 

i o 2 ixwrn-rz^ticxoxmbtiZT i c?u* 

pORF3^rXba I-C^O»fUT¥^*«ftLfc^ 
MiCBpu 110 2 I -C^JWLT^cr) hy^TKif 

ORF7^« (HI 2) . 
[0 0 3 5] d e 1 Tn p 5/3 9 8 £#J[K6llS§ 

KpnIi:Hi n dIir?»»LTft»Lfc 

C 1 8tf>Kp n UHin d UKDmiZ? u—^^ 
5 0 W7^^ K (de lTnp5/l8) ©Bsm 
I ^Na e KOraSrlfeafeL'C, Tnp (Pst) M/p 
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UC1 9&fflm&mB smltNae wm«rti^t 

Sr7Y^> 3 yU d e 1 Tn p 5M/1 8 SrfSg^f 
£o d e 1 Tn p 5M/1 8£Kp n I tH i n dill 

atfHte^WrtfS:* p KK 233-2 SrN co I£Hi 
n d IIITMSW Lfc CI 5lC 7 -f 
3VU pTrc-TnpMMt$, pTrc-O 
RF^pORF7 «r««-ra*ifefcia«OJErffi«rfflv^ 
T\ pTrc-TnpMtpORF3i*)pORF85: 

site-*-* (Hi3) o 

[00 36] Ztl*V<D77X* KpORF3, pOR 
F4, pORF7. pORF8 5:Ml:ny^lijjll||^ 
<DmAm<n&zf7X* h'cDffim&ftOo gJlTKpORF 
3HpORF4 1 *«8-r5¥««r*-r. *1\ pH 
I S 7 1 4SrNh e I t S a cII"C«J«U F7^^ 

l$AL, P HTN7 16 0S:fflit5o pHTN7 16 
OfeMRHHRKpn I"efl»Lfj»*«ftLfc»K, JE 

l-Bg I I r§JI$Jri"~<5 ^^{CctoT I S 7 1 4<0P5flJtf> 

1 r t a y ^aM«n^«e^da««SttttS&jK«r 

^tfae^WfrSTK^S. *fc. pORF3£$«Kg£ 
*Ea r irS»L¥»5fM{fcLfc«K:, Sl-Bg I I 
■C«3»f*r5o ^IlCJ:i2pHTN7 16 06MMjf 
At, pORF4 1-p r e«r*SW-S. fcfc, pOR 
F41~pre^IS714 OffiJ8<0 I RfcfttitSfifc 

7*^ K^#-pBR3 2 2J:!)«HB*EcoRI 
t A v a I SrfiJJfl LT$) 0 ffl Lfcr ^ !) 

ae^*¥»^{tLfcfco«:#AU PORF414: 
(HI 4) o 

[00 3 7] l§l«<0*ffi«rfiJflBLr, p OR F 4 
pORF31-pre«rgSUpORF31^ pO 
RF7HI4pORF7 1-pr e$:gftLtpORF 
7l£\ pORF8^(ipORF8 1- preiS:gfi 
LTpORF8 1«« 0 *fc, pORF3£X 
b a I tE a r I -«Mff Lfc«k:5p»*«ffc U ±^7 
7>f^3y^pORFC0^« (HI 

5) o porf 3 porf 4i zmm-rzwrittm 

a(D*$tpORFC0<J;?) pORFC2-pre£& 
*UpORFC2^fSo 

[00 38] zixbv&tmmy'yx^ b*±\c^b7> 
ffl^y^fyKyf-h (IR) fc«**tfcxh7 

f--f^y^Btt»e^^#aEi-5 0 jteu porfc 

2 ten ur r* h 7 #*-*©*sae^ f*E=SE l* 



[0 0 3 9] IS7 140^IRtTh7f-f^y 

7 16 2 t**-r*. I S 7 1 4 £#, *>* WiifekiB 
^LfcTn 7 1 5 2«»C^»TflBft«tt^fi?AK: h 

Tn 7 1 6 2tt<»prffi4«*rtlC 

liTn 7 1 6 2#M£JVC^SHIC'<^4r~ ±<D*-~ 

5h7^ icio Tte»*sfi r 5 1 b*iz> 

(016) o *>5vn* % ^fe^±ic#ffi-T5 h7^*# 

[0 0 4 0] fcfch 9 hSrJgffctf-f 

&^<^gAffl:/7*^ K^fllSSSrfi 1 ?. ^7*^ Kp 
HIS714KlJrEcoO109ItMroI 
teriiaot, I S 7 1 4£&ifeUh&, ir/U77 
jy-i/3>%n\<\ pHIS714Kdel«t 
Zo pORF3S:$fJRB^Ea r I-e§J»rL¥i# 

I S 7 1 4 Kd e I Sr»J|fi»*K p n I T^lBf L¥»* 

MMtLfcftfc:, UicBg l i raw-fa ;:fcfc±oT*# 
^ttmftZyjy-i/syLX, P ORF4 04r«^ 

5 (Ei 7) 0 mwwmft&'+fox. P oRF4^e>fi 

PORF30S:, pORF7^lipORF70^ p 
ORF8^f>|j:pORF80^ pORFCO^bllp 

oRFci^mm-r^o 

[oo4i] ±is*> i s 7 1 4sin\z x mmmsffltt 
5RTf9iz%h?ti7F£tizmmmm*&-rz i s 1 1 
9&tM s 9 o 3^oi^)3 y ^^/w^li^^ y 

— ^ ^ y ^ rtgpco h7>^ #-tf— ^ite^<©^iggi5^ 

^ P7^7in^n-/uHtt3ie j f j ^x h7f--r^ y 

*afiHMf©MSioafi3-«rl*Ai"aci:«cJ:9 % AX 

DT^^VS (PCRft) ^fctt^DNAty =0* 

[0 0 4 2] j5K LT«^L^AXh7>^JK^^tt, 
5=3 y**/^jfoHfcgA£*L5 0 AIh7^/y 
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attWlCli, pHM15 19 (Agric.Biol.Chem., 48, 
2901-2903 (1984)) N pAM3 3 0 (Agric. Biol. Che 
id., 48, 2901-2903 (1984)) , Stfiilf) LfcH 

A£4x;fcAX h 7 < Sk£,#±-Cif<g 

£-frSlcf4, _hfE (1) KB«Lfci5*fla«Stt« 

M¥5-749 1f#I) 4 AXf-7>'7.#yy£&$fe 

Ttt. ii«i<fflV^H57'n hjSfe (Gene, 3 

9, 281-286 (1985)) » acU* hD^-l/-y 3 yft (B 
io/Technology, 7, 1067-1070(1989)) «?©#jfc£rJB^ 

[0043] AX h 7 ls*iSy>ZmUB&&7'7X 5 

fc7*7*S: K^=y**/W^lS£fl*SCiito&U 7*7 7 
$ KO«H*«^nfi4 2 5 r 1 1" i 9 , -* 

■C-e^Hi-s r. & id<t o &ftt£77 7 ^ K*l»*-ttttf 

7X$ K«rffl^5r.tfc-C#5^ Sfefefle^OgASH:: 

mz.ii^i'^v tr • =>y-eigjH-37'7X5 K^<7 
srfflv^-c^y^^Aa^rosfefefric^A-rs 

*Jfet>&5 (#^¥7- 1 0 7 9 7 6-5§\ Vertes.A.A.. 
Asai.Y. , Inui, M. , Kobayashi.M. , Kurusu, Y. and Yuk 
awa.H. :Mol. Gen. Genet., 245, 397-405 (1994)) Z 

10 0 4 4] ^*fc0ffl©*^;»**ASiifc**£ 
-A* W h * V 7yf->!) 

[ o o 4 5 ] «n Lfc^ h y fBttae* t?tf> 

©MM<o®e^$r^tf ax h 7 y^*-/y^t L±y 



77.5 K (««lx.l4pHTN7 1 5 6-C) «rffll^T=»!J 

tr-iS:(DSFffiSr£(TcD*felc J: 9 ff o Z t ifiv 
MWfc&ftZrl-y-iMfyy (Tc) §©iffi 
H»J«?a9)*j6S (T c <T>m& 1 ~ 2 0 /x g/ml) Sr-^tf 
±I2CM2G «3i*7xl Og/U hy7"hV10g/ 

i. i/^=-7>5g/i&t5Nac 1 5 g /i) m&mmwz 
2 snc-c— sfe«f«« x o. 9%n a c i L 

U&tc 1 0 0 (i 1 fo&Jftj-t-a. ^n^Sr3 4t:-C^# 
U l±i^Lfc3o--Sr*ix^iX7yyA|^^o-y 
foatf. SfefeftDNA&HSliU Pvul I£te«>i 
Lfcaa*«*<o0JK»*t?^lJ:}8<t:L, r#n-7 

/-jfy t-yy f >v'7^y k (pvdf) ^©7-r 

y^-cytjyf-f Z<D7-f;l>?—& 3 2 P 

T"*: Utf y/^7*J yi, 7°v-7*b 

W 7* y y-f X-f K<0»Sr^36-t-5 0 
[0 0 4 6] *»< LT#P>tVifc^fe^±^io^T3fSO 

S^H, 

iSfi^ffl^itS. ^JlirLTIi. T><*-T#7. % T 
10 0 4 7] 

CHJS0il] £1T, *l6M**16«aj|c«t?)$e>Jcl¥»lcift 
10 0 4 8] [H1S«I1] 

1 S 7 1 4grfflV>fc7>7-7-Y'»Bteafe?-^tfAI 
h7>7/lf;/>-(Dfl|^ 

*>5 I S 7 1 4<£>ffi?iJ«:fS i o7*7 7$ KpEC70 1- 
I S 1 4£f&|HIN5tP vulltEc o R I -egjffl-SC 
tiCtoT I S 7 1 4$r£tf 1. 6 k b <0®f#£#fc„ 
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Jfcfc, 7?*^ KpEC7 0 1-1 S 1 4*$kW1rZ>7 
l/^f!) tyJ* ' 7$ Y7T~*ls*J* A J 1 2 6 
8 4ft «4¥3^ 1 0 BWtSKSf FERM P 
-1 2 8 6 3<D*> t KLi»iaK««X««Effi|«±Al*I 

jwa&*»6gr<S5«#*3 o 5 b*h*4**o< am* 

^-<^h*«lC*-5<#KK»*SiL, SKifFER 
M BP- 4 2 3 2*S«-^StfCV^. mSJSfc^ 
#fi«^ttlCfcofc**S:/5;*S KpHSC4©« 

I S7 1 4 ^ttfBr^^Sf tt)^l//-77^^yb 

*aaT¥»5iaBffcufc*, ?^~> 3 yicj:o-c»A 

U ^7^^ KpHI S 7 1 4Srfls»Lfc (12) 0 

^7^^ KpHSC45rW5xi/ x y fcT • =* 
y A J 1 2 5 7 lft ¥^2^1 0£ 1 1 &ttV§:& 
t^FERM P-l 1 7 6 3©fctKiiiS*««X* 
SHSR&*X*I«tt»W*3f (Sffi#^3 0 5 0* 
H*«JRo<tfm*lTHl#3») 
3^8^2 6 0f+T*^-<^ h*»KlS<5<#Kfc»fP 
gffcS^F ERM BP-3524 tfStfi^ti/C 
V>£ 0 :OpHIS7140Sma I SMfclC * £ |£ fc 5 
-o, jfe(c»fc I S 7 1 4 £r^tr 1 . 6 k b ^ISrttS:* 

>3 y|:iotjfAU 7^7^^ K p H T N 7 1 4 IX 
tfpHTN7 14 2fcfflLfc (0 2) 0 fMRIMHBIPr 
fcJ:*flW<D*£*. :^7^-;KpHTN7 14 1|j: 

2ummx^ i s 7 i 4 *^tf»^-»ia*jRi-efc 

*), -7? KpHTN7 1 4 2ttig#fa-Cfcofc 0 
(004 9] pHTN7141MpHTN7142Sr 

tnwiHBfflWPvuii-efflWi-s^kkiio. is 

7 1 4©EyiJ2ot pHSC4^3 y 

5. — ^7^^ K^^^pHSG2 9 

8 GHB&ifcg) lct>fHfB»*PvuiiaMS[^2A9f«> 

t^S-C#5o *w"C\ pHTN7 1 4 1 ft&t^iCpHS 
G2 9 8Srftmfi»SPvuII^»fLfc^iC7>fy-^ 

3^SrfTV\ r/wtr/^xy *a • 7^ b7r- 
A A J 1 2 0 3 6 SrJg»fc&LfCo iHHI*^ 
a-J-r-fS/V (Km) 2 5 n g/mllC»bTi8ttS:^"r* 
ti*h77*$ KpHTN7 1 4 3 Sr#fc (8 3) 0 7*7 
7* K p H T N 7 1 4 3*ft&-rZ>y\s\fs<?y'})$& 
• 7$ h7T—*^f^AJ 1 2 8 2 611 ¥J&5*£3 

Bf (SHS-^3 0 5 9*B3c«mo< tfiUJK 1TI1 
#3*) ic:y^^hftft|j:ai<5*»tesii, SK## 

FERM BP-4 2 3 l#ft-£$*l/CV*3. Htftp^ 
StpHTN7 142tpHSG2 9 8 £*)77*^ K 



p HTN 7 1 4 4Sr*fc (14), p HTN 7 143ft 
tfpHTN7144ft I S 7 1 4W20(D I S 7 1 4 

^7^^KpHIS7 14i:pHSG298J;?)/7^ 
^ KpHI S 7 1 4KlMpHI S 7 1 4 K 2 £*fRS 
E<!r LTfftKLfc (05) 0 r^tpHI S 7 1 4K1 
t pH I S 7 1 4K2i:fj:^'f^7t^7t h7 

[0 0 5 0J waih7 ^tf^a/haflrtrBffiu 

100 I S 7 1 4rtl^tW^7^-^7t h7 
^^yniy-^ite^^JfALfcAXhyV^^/^ 
^©5rffofc 0 IS7 14^h7^^^«S 

6 G ^1^7^^ KpHI S 7 1 4 5rJl]«Nhe 
^©*S«:?»*«ftLfco 77* 
X KpUC4K (77^^7/^tf^ttl!) 

KSr p HTN 7 14 5 ir^L^c (H6) 0 77** K 
p HTN 7 1 4 5£{S«rf£^:/:ny t T • =* y A J 
13128ft ^7^6^ 2 9 Bft-Ciiffi^X^SW 

R**x*x*aafW3eBf (»ffis# 305 0 
«»o<i^mmiTi it3^) ic#K*iiSK»*F 

ERM P - 1 5 0 1 1 tfSf+-££jh/T^a o f^ttft ¥ 
$8^5^14 Hft-e^-** b*ftfcli<5<»Kfc» 
SffiSfFERM BP-5 5 3 7#tt^£ix 

(0 05 1] AX h7V^aK-/^<Dg|»«flB<0fFfli 

•fe^/u h7^7 ^ y-if ite^^r^o^y ^ * KpA 
J 4 SSrT'H^/^fy^A • 7^ h7r^^A 
A J 1 20 3 6tC»«f$-f^*AXhy^7K>y^^ 
Kflfc^? KpHTN7 14 5T?fS(E*U * 
ffVtWitLlto pAJ4 3^t6xwyfc 

T • =*y AJ11882ft HgftS 7^4^ 2 8 BH 
"C§t£ffFERM P-6 5 1 7*>t>fcfca«M3l* 
X*ft«R*AX*lJ*ttllB[IFjraf (ifffi#^3 0 5 

0*i^o<tt$iiTiif3t) tc^te^n. 

Bg?P 57*5fl22 0#T*^-<^ h*»fcS-3< 

St»*FERM BP-136mS 
i^rv^^ 0 ±|50j:5iCLr#^pHTN7 1 4 5£p 

a j 4 sSriRi^ftfti-s^^fcr^^^y i>a • 7? h 

77-^^^A*Km2 5Mg/niU ^ vyj*7x.~^ — 
/U (Cm) 5M8/al^trCM2G*tt (KS^^ 1 
0g/l, hy^h^lOg/1, ^n-^5g/lWNa 
C 1 5g/l) -C2 5X;-?-mmt 5J^#«> i^SffiSril 
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H^LTKm2 5^g/mU Cm 5 \i g/ml£^tf CM2 

~-£>9*>l 0 0»l:o^r/7^^ K*ttfcHU ^tf> 

8TCpHTN7 1 4 5, pAJ4 3©W^7^5Kt» 
pAJ 4 3tAIF5^#/y©»f 

fc 0 :ji6fl)^^S KSrfBIBSJWJWtiorllWfL 
fctw6, p A J 4 3fcpHTN7 1 4 5±©fiJ8*Sjf 

^T. #A*SttfcpAJ4 3±0»AW#i:pAJ4 

otftSlf:^:5, AXh?v*#;/><Dffi5l^<0fi 
n&ftfcrZZt, ft6VKttA«rSrtfcpA J 4 3co 
^y^^lGGTTTATT (SB?iJ§^12) 

^IS7l4rtJc<E^fiB«cBB4-L4v^3Be : f C:T 



1 S 7 1 4 1 . 

T n 7 1 4 3 3. 

T n 7 1 4 4 2. 

T n 7 1 4 5 2. 

[00 54] i©JS*J;9, *ffi8EOI S714 (pH 
IS7 14KUCM) KJtU AIh7^^/V 
Tn7 143 (pHTN7 14 3±CM) ^Tn7 1 
4 4 (pHTN7 1 4 4±KlJM» tt, *:tf>?g±&feft 

y^^/VTn7 145 ( P HTN7 14 5±ICM) 

Stttti i fi^ifet«4Ai b 7 y^^^/ytfc 
[oo5 5] immm2] 

f:tt AX h g ^*j?j/^Qg|% 

/7^U f ^^pHSG3 98 (£fgigtjb&) *M 
WiAc c II-e§J»rr5C «9 ^ n^A^a^a 

k b<DA££^Wtf£#;Tco :©Ac cllfgrtfSrpUC 
18 (SfiitttS!) (OS ma I ftttfcff A. ^n-Vffc 
tfco -f*fo*>, Cm2 5n«/nlt7ytrv9y (A 
p) 1 0 0|ig/nlSr^tfL#* 0g/U 
»Sx^5g/iMNaCl 5g/l) d±W tyt^ 

U in^yx* KSrpUC 1 8 -CM<!:ift£ Lfc Q $ 
<bKpUC 1 8 — CM<fc 9 E coRIirHin dUIT* 
MLtzi? vy^y*—*— /isT-t^/ishy i/*y~ 



[0052] AX h 7 :/ ^(E»«t<offg 
ttffiT'y*^ KS: pHIS714Kl£L, AIh7> 
*#y>£&|gLfcpHTN7 1 4 3, pHTN7 14 
4Rt;pHTN7 14 5^ffl^t, zf U\?/<? t V V & 

' h7r-^^A A J 1 20 3 6WfiKft 
U AIh7 ^^#>^ v«)S^Sfefe{|:^te^jfi««r 
PPffibfco ^tl j ett<D?KKI5^S:Km2 5Mg/inl4:^ 
tP±ECM2G«W»»+kl, 2 5tt-i«m 
0. 9%Na C litlSt^lTKm2 5 /*g/ml£^ 
ti>CM2G*^JgJfttCl 00m LfoiftLfco 34t: 

£ 2 5tW3 o=-*-e»ofc««r»»*af: Lfc G 
^o^m«r^ 1 ic^fo 

[00 5 3] 

13H] 



ffi *t Jt 



8 5X10"* 1 

5 2 X 1 0 ~* 1 . 9 

3 8X10* 1.3 

0 8 X 1 0 3 11. 2 

**8ftU -^)DNA»f>ft^Slffi^l(C*5V>-C«^Lfc 
pH I S 7 1 4K20I S 7 1 4 *P<P|B0ttMB(Ctt:nti* 

g/ml £ Km 5 0 j*«/ml^tfL#«C$i*i-5 3 

^n7A7i-3-;|/7tf;l/h7^7i7^- 

-^fiy^-t-^^^^ KSr p HTN 7 1 5 1 tA* L 
(07) , -fy^^ K p H T N 7 1 5 l£{fcfH- 6^ 

i/^y er • a y a j 1 3 1 2 911, ¥j£7*#6£ 2 

9B(ti?a^x3^«Kfe#x*xi^«w^ (as 

«^3 0 5 B#B*#*o<tf!fr|ClTB 1#3 
#) (C^K $ngfe#^-F E RM P-15012W 
mm*. ^S^5M 1 4 0#t^ 

B P - 5 5 3 8 #ft^$Jh,T^5. 
[0 0 5 6] AXh7^^ ✓ £oX±CZ> 

p HTN 7 1 5 l£ffiV^T, yi/f/^f!)^A • y? 
hyr-tyfJ* A J 1 203 6«rJgMESlU AX 

F7y^^/>^g^fe^^iaot^c^^ 
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fcJKRteft** C m 3 n g/ml Sr-^tf JhgB C M 2 G 8£#ig 
«J*K, 2 5^-^^, 0. 9%NaCl»-CS 
LTCm3/i g/ml ts CM 2 G*^#ift^ 1 0 

^o-^Cm3 /ig/ml£^t?±l2CM 2 GffifrJgJft* 
3 Ot-C-Rftift, 0 . 9 %N a C 1 WLXmfeJfc 
RUCm6 /zg/ml£^t>±IECM2G^igJ&l;: 1 0 
O/i l-fo^L, 3 0tr?Jg*U ttiaU^n^ 

<bSfcfi#DNA£gS»U MRINfcPvuIIT^fcJB 

i^yi^y K (PVDF) ^^^^-(c^n^x-r^^ 

^ n -/ur tf;i/h7^7x 9 — «t CiF-Br Jt £ "f n 

7>^A^ii^c4^n-V*3^u-^{C*JV> 
^ n 7 A7x=a-;i,ittie^ Sr»oAI h 7^ 

[0057] mmm3] 

I S 7 1 4 frjj^fcj; b £ jj vBttae^Sr^tf 

^5K^^-pBR3 2 2 frffilK 
BmE coRIiAva I XmWiTZ - t fc£ 9 X h7 

ftl^^E c o R I - A v a I SJBfWtfSrT 
4DNA#y *5-i?&S^¥»*«{fcU :«)DNA 
Wf>i-4lll6«HC*3V^fll*LfcpH I S714K20 

I S 7 l 4*©C^ffik:ttBB«U4v^»j:#a£r5 

• =" y «rJKME*U T c 2 5 Mg/ml£r^tf LJ&ifi{c£ 
an ^ ^?1^f*y:/iH!tt^•rJi- 



5^7* 5 K$r p HTN 7 1 5 2£<ft£Lft: (08) 0 
/7^U*pHTN7 15 2£(£f$-f S^v^y tr • 
A J 1 3 1 3 011 ¥^c7^6^ 2 9 0fl"C»jS 
«X«aHfR±*X^X*ft«W5B?f (»«#^3 0 5 
0*MIo<|J$XlTllf 3f) ic^te^H 
gf£#-*§-FERM P-1501 3&tt5-£tlX^Zo 

<*K&Wf$tl. gft#-^FERM BP-5 5 3 9 

p HTN 7 1 5 2&f8^X, :/ U fcT/^ x T J *}J*- 7? 
Y7T-*^$& AJ 1 2 0 3 6«rJgJC(S|feU AX 

h7^* ✓ vonr±ifcfe«c^«s»ic i o r * £ 5 & 

&#£Tcl. 5iig/mlS:^tf±iaCM2G«<*»»* 
(r, 2 5t-e-««««, 0. 9%NaC itt-eaS* 
RLTTcfel. 5Mg/ml^e>5/ig/nilOfflSfflt?^tP± 
ECM2GS^i: 1 0 0 m I f oi*t, 3 4tt* 

U WIS»*PvuII-C^±lc?B<tU, TUu—xVfr 
*«8c»Srffv\ #y ^yfy^7;vt!) K (PVD 

F) ^^/U^-JC^Dyy^^^^LfCo :<^7^/^- 
Sr^P-^^L^T 1 h^lM* y ^Wteite^SrtfS: 

-fu—zft Lxw>/^zfy tr^M—us yu 7 p p 

^toAIh7 s sYmm&X 2 - 3 n \f-<0 h 

[0 0 5 9] 
1^2] 



T c 8 & 
( /i g/™i) 



ffl ? n - > & 



1 !3 



f - 3 = ^ - 



1.5 6 4 15 0 

2.0 4 4 0 0 

3. 0 4 3 1 0 

4. 0 6 2 3 1 
5.0 6 5 1 0 



.[0060] Tc4 M g/BlfcBttfc* U ^fe^±iC 3 
n hf- <0 AX h 7 > X # V ^tma £ tltc 7 U \fs< ? X 
y • 7^ h7r^y^AAJ 13 1 8 8f±, ¥f& 



8¥5^14 B»-CiiMI«ailBS5**X*X3Ra« 
W^9f 3 0 5 9 *H3E«»o < miE 1 T 
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f£#^FERM BP- 5 5 3 6 7^tt^£tVO>S 0 

[0061] mmw4] 

i s 7 1 4*m^tzr hyy-<<? v % sm&m&*AxrT 

T~1?mfc*&&T<D£?{cLXWAL1t 0 y^^^K 
^*-pBR3 2 2 (S@i£*t®D £WSI£ifiEco 
R I t Av a I Ti2J®rf£;: <hl£j;<9, rh7t^^!l 
^©H4Se*££trf$ 1 . 4 kboAt^DNAErtf 
£*tfc 0 ^<DE c o R I -A v a I S0$r#rtf£T 4 DN 
AtKU ^-i^S^^^U #b^fcDNA»f 

a>U ^bti^c^xDNA^V^y t7 • ^ y £ 
«ME*U T c 2 5 Mg/ml4r^tf LJgJftlC^W-f^^ 

nn-&#, r h 9*f * y ^w&&£^w/^#A£ 

timSlxDNA^AStL^^^LfCo l^tt^ 
1rt>Zfy*% KSrpHY3 0 0-TCi^Lfc o $ h 
(CpHY30 O-TC&ftJKSIiJfE coRIiXba I 

x-mm-rz^kicx^xmcpBRs 2 2S*^f 

PHIS714K2CDIS714 ^<7)0JK^N h e I 

-^^Lfco ^D-y»H«^7^; K£p 
HTN7 15 6 £lft£Lfc (@9) 0 

[0 0 6 2] :/i/tv<^y y>? yy r - 

^5te^^tf^7^^ Kp3 99AK9B$:ffij* 

•r^^ix^ ytr-^y Aji269i (W094/2560 
5) «u >p^4¥4^ 1 0 &ttxmm%JLm&ffii&±$i 
x^xm&ffiwftm m&%^3 0 5 b*i»o 
<tfmmiT§i#3^) ^tes^ gte#^FER 

*U SffcS^FERM BP- 4 9 9 9 tftt^ZtlX^^ 
£ e r©p 3 99AK9B4rWSiBamHI1?§I»r 

u t/u77^y->3ys:m\ ^y*^A*erart 

^IMI-effiffi}®^^^^^ p H S G 3 9 9 AK« 
LfCo :<Z)pHSG3 9 9AKS:{fil8iEcoRI^ 
Sph I"e§J®fLT, til. 7kbOT^>h^ 
^I£f»rfr^#, ^T4DNAjK^7^1 
T¥^*ffiftbfc^, y hy-V-J? y ^»ttit6H^i£ 
a^tlfcAXh^^^^^^O^^^^ KpHTN 



7 15 6 (O^JKgimB g 1 im&Sr* W -7 9 ^ > 

HTN7 1 5 (0 9) „ 7^7^^ Kp 

HTN7 1 5 6-Ct?x^ x y t7 • =»y SrJKKtelfeL 
fc^S^y t7«3!)AJ 1313111 ¥^7^6^ 

2 9 0f+-eiig«x«fi«ffK*^x^xiis^w^0f 
«ffi#-i§- 3 0 5 0 #B2£#Jfto < «m« ITS IS 

3-§-) fcl*K£*U gf6#^FERM P-15014 

tftf^jh/rv^a. fttfcMu ¥^8^5^ i 4 9#-ey 

h&ti£g<5< «6Kl»ff SJi, Sffi#^F E R 
M B P - 5 5 4 0#tt-££tlTV>£ o 
[0 0 6 3] AX hy ^Xtf^lstDfcmcXiXSLCZ 

P HTN7 156-C4rffiV^ ^l/Wfy^A- 
7^h7r^^AAJ 1 20 3 6&St^f±yutr^ 
^rU^'7^ hyy— t^PJ* A J 3 4 4 5 Srff2 
SSEftU AJLhy^*rty^<nfe±&&#^<Dmmz 

ffibfco AJ l 20 3 6W&m£8L<DTX'<;i'h*1— 
«tfi* **OSfefe{fr±fc^Tl-a £ t (C*f U AJ34 

4 5*fiS-2 -T ^ y^^/U-L-^^-YVBtt?: 

[0 06 4] ^Hf^^r!) ?A • y? Vyy—* 
MJ 1 2 03 6t*tt, BSfiJ5 9^3^ 2 6 0f+"Cii^ 

B*H««JRo<am*lTH l#3t) lc*ft£ 
tt, Sf£#-^-FERM P-7 5 5 9 *Sft^$tl,TV* 

BI*a:, BS^J6 0^3M 1 3 B#-C^^ h^feti 
fc*^ Slt#^FERM BP- 7 

3 4^^$ttTl^o ^ ^ ^f!) !)A • 7^ h7 
T-t^fJ* AJ344 5RH 0g^48^3^20 

M-ciiK^x^ft^^x^x^SWW^gf 
^305 0*aaE**o<tfm*ira i#3^) 

^te^tL, gf£#-J§-FERM P-1 94 4^#^^ix 
TV>6 0 l^tttt, ¥fi£8^5^17 BttX-jy^X Y0k 
< iMfilC^tf $ tu, FERM BP- 

5 5 4 ia*tt-££;iV0^ 0 

[006 5] gfCjftMTcO. 7;ig/ml 

S:^tfCM2Gj#jft (^e^^r^l Og/L hy^h 
^10g/l, ^^5g/lMNaC15g/ 

1) 2 5° C-C— 0. 9%NaCl^ 

-CSH^LTTcSrl. 5Mg/mlW5//g/m 

1 o«BB-C$tf±flBCM2 G*X«f»lc: 100/zlfo 

mm-TZo ^ne>s:3 4- c-eis#L, Hiaifcap^ 

-Sr-t^jX^^^AiCft^n-^-foS^ Km 2 5 
n g/ml Sr^tfCM2G*X»»(i:^y*U Km 

DNASrwiau a«B g nit?^wMftu, r 

^n-^y/vsa*»S:fTV\ sKy f-y^^v?^/^ 
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y K (PVDF) :7*/U#— fc^ny^^Lft. z. 
07>f/^^ 32 -P7 ^A* Lifer* ^/L' h t?it 

e^wr* dfifa*»»©H i n din-^-r ha^E 

c oR I1M h$-C<D44 0 bp) Sr:/n— :/£ LTf- 

-fX-f-4^^K«)*«r*«Lfc. A J 1 2 0 

A J 3 4 4 5 Zfe^t LfcS^tCttAlflf L/C 2 2**8 
t*T\ Ztl^ft h7^/^Tn 7156-C^2^ 

[0 0 6 6] AX h7y^^/^ffl^t7^/^> h=fr 

ftK, ±i2Axh7^^v r vte^{c*5(t^y^^4 

0. 7 m g/m 1 S:StfCM2G»X«JI!!^Ii:ft* 
L3 4t-C18feMttS, ^<0?1b<7>6#tf>l fttf>g 

(^3-^ ioog/i, fits? 

T>*=*A 55g/M8 50ral/U M 



[0 0 6 8] 



AJ3445 0 
T»715fi-C.l nt-06 1 
Tn7156-Cint~0l9 2 

[00691 IMMW 5] 

^y^x-f vt-fy*^ KirUT, P AM3 3 0» 
3 0 P AM 3 3 0 fcM$£¥l - 112 8 0##$iL USP 
4,788,762»C|B*StbT*5 9. ^l/^Vf 9 • 7 
* b7r-^ ^AATCC 1 3 8 6 9^&M!$tl 
£ Q p AM3 3 Ott=i9**/UAjRBB*TfiiJit^rtBft5/ 

x]Jtr - 3yffl^ffl^^--C*5pHSG2 9 9 
(SigjgltSi) t p AM 3 3 0 «rtir£- Ufc«f«>^ 
^^-fcfltt&Lfc. pAM3 30^«Hind 

nncr-^gf9J»rL, ^ow^Stt 4 dn a*k y ^ 7— 

*|CT¥»**fc Lfc 0 *7t, p H S G 2 9 9 frMRRff 
3%Av all\ZX-*Wfflm\^ 12J©f®&T4DNA#y 



rTK^y ?a lg/K a*^**** 1 g / 

l * ^^Bl 2mg/U trd"^^ 0. 5mg 
/K ^afyBT^K 5mg/UIHMR 2mg 
/K mSt*?>#> 2mg/l , *BWk*y £At?p 
H7. 5 (CUB* 115 < ClCT15Mt-h^l/-y 
»^>|)A5 Og/1 Srfe&D) 2 0mli:i 
ffiU SP^7^^tCT3 0t:. 7 2 8£fH&«LT v cJ&g 

5 A J l 2 0 3 6 %Mmz LtzWr&t A J 3 4 4 5 Sr 
8t*K LltW&<OMX'VT n 7 1 5 6 -C<Dft&\££o 

hv>-x^/v*fe^tJt^LTy ^^co^stt 

-* (1=1^-^23^-) kjsdt, y^^&attjas 
»w»ofc. xh^^>f *y ^wttae^ 

[0 0 6 7] 
[3c3] 



1 8. 7 

2 1. 3 
2 5. 2 

Tr ^ r 3 >U pAM3 "soYp H S G 2 9 9 #SJg t fc 
KSrft#Ui:« p VK7<D«*«>i8SS:H 1 8 

i-^-f 0 p vK7ii^i/^y t7 • ^y^t^y^*^ 

^f5o ^n-^V^vf hiLTtt, pHSG 

Wn^n-^ymh^ttPstK Sal 
K Ba mH K KpnI. S a c I , EcoRI £f$ 

0 0 

[0 0 7 0] v'-fr h/V^^-pVC7^ 

P vK7t», ^i/^y tr • ^yfflifUB^*- 

*C*)^pHSG399 (SffiagttSi) ^pAM330* 
*S^U mMi^r h/^^^-pVC7^«»L7c 0 p 
AM3 3 0£$JISg£i{fH i n dIIIfc-C-*jJH»» U 
1?JBrffi&T 4 DN AaK y ^ 9— tftCT¥^«Sffc LfCo 
pHSG3 9 9Sr«H»»*Bs a ncT-^jJfW 



i»« Tn7l5fi-C«i& n f-JR 0 5? > * g & ( g / I ) 



Ajmoo 0 «. <) 

T»71SG-Ciitt~YI i 12. a 

TjiT 1 B0-<:i nt-Y2 2 18.8 

[i _ 4] 
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^iottfcKfit^y^y-VaVU pAM330£pH 
Y<D0h. p VC7(Dlg^CDigSSriai 9iC^ 

■fo p vc7ttx*/*y tr - ^ y rtj^ y^/wA^ 

S. *fc. ^n^ymh^im p H S G 3 9 

§JSri-**p — —^fW htUPs t I, Sal 
I , B a mH K KpnK Sad, EcoRI, S 

mal, Hi n dIHSrf3Po 0 
I0 0 7 1] dap A, dapB, lysA^tt^> 

(1) 1 y s AO»#Xl/*ft&£W?-5:/?*S K<o 

»£M£>?Vtf/^xy £A • 7^ h7r^^M 
TCC 1 3 8 6 9flcS:!fefi#DNA(0M*t UTAH* 
ATCC 1 3 8 6 9«i9»Sfc«V\ Mf^DN 
A*»S!Lfco MftDNAi9PCR(at), arg 
S. 1 y sAM^b^^ny^p^^- 
SrStrDNAWfrfclflBUfc. iftglCffl^fcDNA^ 

*5Vnr|Efcfc*oT^5Efll (Molecular Microbiology 
4(11), 1819-1830(1990), Molecular and General Geneti 
cs 212 > 112-119(1988)#iD SrSiC Lt7/U*=/v- t 
RNA^-fWDDC$:^KtM3. 6kb 

B««)16ffla5<Sr*rf 2 3 m e r oMDNAt 
JflV\fc. DNAOMWPCRg^ll fffSJCfiGoT 
tTofCo DNA^fiAp plied B 

i o s y s t e msfiSDNA^Mmo del 38 
OBSrteffiU ***T bffifcffl^T (Tetrahed 

ron Letters (1981), 22, 1859#M) SftlCgot^L 
fco PCRKlStt, ffliSfttt«DNA*-^/H>->f ^9 
— P J 2 0 0 Ol^ffiV\ T a q DNAJKy ^ ?— fefSr 

4rf?*o/co i«iS;KfcDNA©eW«:E*J#*l 
*-fo iSffi^ixfc 3 5 7 9 b p (DSe^-»r^^ n-y 
itRKD^??— IClipHSG 3 9 9£fflV^c 0 pHSG 
3 9 9*SJK^Sma UCTfJfrU **$ftfc 1 y 
sA5r^tfDNA»f^i:a^L^o r^iatMl 
^ATCC 1 3 8 6 9&&<D 1 y s A&fii-Zzfy X ^ 
KSrp 3 9 9 LYS A£lft£ Ltc 0 JEM. p 3 9 9LY 
SAS:KpnItBamHir««ri:{a^ 1 
y s A*^tfDNA»M-«T»fc. C^DNABrM, p 
HSG2 9 9*KpnI & B a mH I "CSHRLfc t)tf>£ 
il^LfCo f ^tl^7^^ K£p 2 9 9 LYSA^ 
£Lfc 0 p 2 9 9 LYSAffi^<Diie$rg!2 0^i* o 
p 3 9 9 L Y SASrKp n I t B a mH I TttyWrtZZ 
^aotlysABf^ ZCOmfrZKp n I tB 



amHICTMUcpVK7 tlgUo 
tc77X* KSrp LYS Am^^Lfc (0 2 1) 0 
[0 0 7 2] (2) dapA<Z)MW^^tS 

T'UKV^x!; *A • 7^ F77^^A«AT 
CC 1 3 8 6 9&£&fe#DNAO#M*-ft<b LT/flV> 
fc 0 ATCC1 386 9RJ;*)tftlC»\ MftDN 
A£P§3Lfc 0 Sfefe^DNAi I!) PCRlCi!) d a p A 

&£froTV^5ffiI?lJ (Nucleic Acids Research 18(21), 
6421(1990), EMBL accession No. X53993#fi9) £gML 
TDDPS£=*-K-f£m. 5 k b 
<, Sn»(OE^I««l 6&tf 1 7££ttOtt££?l|* 
tt^#^2 3merODNA^Lfc 0 DNA^ 
j£&tfPCRK£l*, HHfefcttoTfifofc. Jt*g£ix*: 
DNAOE^iJ*E?iJS^l 8[C^-f 0 mffiZtiftl 4 1 

i b p(D&fc?mK<n?v->itm<D^??-\a*pc 

R1000 (Invitroge ntfcK ; Bio/Technolo 
gy 9,657-663(1991)#fig) i#teLfcd a p AW 

frtSJISLfco DNAOMlt DNA7^y->3y 

ofc„ r^lCltpCRlOOOCT'l/^^fy') 
A • Y7T-* mmZtltcd a p 

ABr^H 1 1 bp<^A£*tfc:/7*S: KSrfEHL 
fc c C^iatMUATCC 1 3 8 6 9&*<Dd 
a pASrttS^^^ K£r p CRDAPAtW L£: 
(13 2 2) o y fc7 • 3!ilCpCRDAPA>S:i 

ALT#6*tfc»mE*»A J 13 10 6tfctt, ¥/£7 

&«W25/?f (»(£## 3 0 5 B#B£&»o< tfm*- 
Tll#3f) CFERMBP - 5 1 1 3(D^K#-^ 
T\ h*ttKl»<5*HI8#tE*ilTV>5 0 da 

pA^St^^^^ KpCRDAP A£Kp n I 
TfE c oR IteTSOKrU dapA^tfDNAiM 
-<^^-^7^^ KpHSG3 9 9£rKp n I*5<fc 
(/EcoRI Lfcfc<Dfc£*£Lfc« »bJxfc^ 

7*^ K£p 3 9 9DPS£^£Lfc (0 2 3) 0 
10 0 7 3] (3) Pfr±ffl3fctra)E»3! 1 ysCOjftS 

/U^fy £A • 7^ h77-^^AATCC 1 
3 8 6 9», MATCC 1 3 8 6 9«cJ: 9 &&tmiZ 
<fc 9 #5>tt^ L - y S^±Bttfcft« A J 3 4 4 5 
fefrDNACOtt^fr^: Itffl^fc. AJ 34 45«tt, 

*#Hci9 i ysc^y^y^^yia^^ 

»§dS|IS«J-»l^$*l/TV^ (Journal of Biochemis 
try 68,701-710(1970)) 0 Mf^DNAi^PCRS 
(polymerase chain react ion; White, T, J. et al;Trends 
Genet. 5, 185 (1989) #flg) (C £ 9 1 y s CSr^tfDNA 

Lfc 0 ittsi^v^DNA^-r^-ti^y 
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3ffi?iJ (Molecular Microbiology (1991) 5 (5), 1197-120 
4, Mol. Gen. Genet. (1990)224, 317-324#8B) «r£fc Lt 
1 y s C^r^-Ki-5^)1 6 4 3 b p <D®J&£iai®i--< 

<* ^#*i9jtoww#*2 0fc*iiiaaa5iisrW 

t§23me rM2 1 m e r(0-$gDNA^l 
fco DNAO^tt»j£iC®§oT'&figUfco PCR&J& 

A<DE5fl«:E#l#*2 1 J#«£*tfc 1 6 4 3 b 

fell, y^J:9»!>HILfc»ffr*rlHfeK:J:i)«|«U M 
RlMtN r u I E c o R I \CXV)mLtc 0 m&*9i 

u — Wk^-<^^-(C^pHSG3 9 9&Jfltr* 
fc„ P HSG3 9 9S:WiSma IMSWiE 

c o r i mmtstifz 1 y s c»# t»BL 

t£« DNA^igliDNAy-f^i/a y^y h (Sfi 
iatpHSG3 9 9(:y^e/^f!)!?A • 7^ h!7 

7-^^&&#J;9ii(®£;h,fci yiCK^m 
£*ifc:/?*5 K£ffcKLfc 0 »4«-Cfc^ATCCl 
3 8 6 9**S*<D 1 y s C 5:^5^7 * ^ K£p 3 9 
9AKY, L-y^lgt^AJ 34 4 5E*33feCD 
1 y sC^ft5^7^^ K£rp 399AK9£ift£L 
fc (El 2 4) o 

[0 0 7 4] (4) d a pBOqmRXt^tl&^-fZ 
7y*\ KOfftK 

^l/Wfy *A • y? h77^^AitttAT 
CC 1 3 8 6 9#fc8ift#DNA©ft$#i Ltffl^ 
fc* ATCC 1 3 8 6 9*±9«afeiCttV\ M^DN 
A&IWKUfc. M*DNAJ;?)PCRlCj;NapB 
*£trDNA»tf«r««Ui:. UMBWBvvfcDNA:/? 
^YH^H^/^f!) • Y y 72743-2749(19 
93)#JH) SrSlCLTDDPRS:3-Kt^2. Ok 

b *>wteffl»-'<< , m\m<om\m^ 2 2 x# 2 3 

lc|B«l«)SSB5»J«rW-r5*^ 2 3m e r«DNA»r)t 
«r^/£Lfc 0 DNA^RyPCRSKlt »ife^tt 
oTffofc 0 !#4g^JxfcDNA<OE?lJS:Ba^J#^2 4fC 
^to *(Kftfc 2 0 0 1 b p ©Ifi^Rfr©^ n - y 
{fc/H^**— fcttpCR - S c r i p t (lnvitr 
ogentrJK) «HV\ *t«gbfcd a p B^tMt 
fc e C(0«lCUpCR-S c r i p t l^l/^^f 

a P B»ffr200 1 bpO»A4*ifc^?^5 KfcfftR 
Lfco rO«lCLt8#LfcATCC 1 3 8 6 94*<0 
da pB^t5^7^^ KSrpCRDAPB£lft£L 
fc (025) 0 xi/xytr^yCpCRDAPB^ 
ALT#6*tfc»mEIW|gA J 13 10 7*tt, ¥/&7 

^ww^gf (imk**3 o 5 BfflX4*jfto< am*- 

T@1S3^) CFERM BP-5114 OSf£#^- 



[00 75] (5) lysC, d a pAMd a p 

p 3 9 9DPSSrEc oRI, S p h I JCTfflBr U ¥ 
dapAite^^o rcD»ftf 
p 3 99AK9trSa 1 Ifcr9»L¥»*i8ft:L 
fct(0i7-fy— >ayL, ysCtdapA 
#*#Lfc^5^ U # p 3 9 9 CAtDWLfc. dap 
B^^T-r^^y^^ KpCRDAPB^Ec o R IlCt 
»WN ^m^Sfkt^m, S a c I KTSWrU dap 
B£^fr2. 0kb<DDNAl»tf£#fc o dapAM 
y sC«rWi-5:/9*$ Kp39 9CA?:Sp 
e I Kt«0i, ¥»*«fkLfca, S a c I fcr*J« 
jfcK#fc2. OkbOdapBSffri^^a 
^11 ysC, dapAMdapB^y 

7^^KSr»fco wtf>;/5;*S KSrp3 9 9CAB&* 
£Lfc (0 26) o W:p399CAB*Sac I IlC 
T91U ¥»5fe«fkLfc«, dapANapBBrft 

i^KrfrSrp LYSAmSrBamH 
L¥»**SMtUfct>oi:ig«Lfc. rciKLtay* 
aUW»+-ca#«JlrsrtB"CA*oda pA, dapB, I 
ysA«rW7^^; KSrfEKLfc. fftHLfc?'?** 
KSrpABLmtA4U, p A B Lm*«<OiSS4:0 
2 l fc^rf. 

[0 0 7 6] dapA, dapB, 1 y sA^tf^ 

n 7 1 5 6 -C i n t -Y 2^<£>^A 
f£K£*lfcd a p A, dapB. lysASr^tf^^^ 
S KpAB LmSryu^^xy ?A • y? Wr—* 
^ATn7156-Cint-Y2|:i|AU:o ^7 

- 2 0 7 7 9 1 -§^$8) lUot ^g«Sfe#0>3# 

^Sffifig-T-lClcfcofco J: oT, 2 5 itg/ml<D#1-v( 
» (Km) tl. 5/ig/ml(Or h^f-^^y^ (T 
c) fc^^±»»^r»IME«(*:©WR«:tTofc 0 
f(EftMTn7 1 5 6-C i n t - Y 2/pABLm^ 

[00 7 7] lysC, dapA, dapB, lysA 

&%&yyx^ KQTVev^ry frA : y? h7r— 

(1) p399CABCBrev i. - o r i Sr^A l> 
fc 0 B r e v i . -o r i fc*i"6:/9*S KpHK4 
£©JIKfi?iSiB a mH I {ZX®m U fflWffitT»5t£«Mt 
L/bo ^P^ffiftfiDNAB lunting kit 

W»«B{t«, Jy|ft»*KpnI y>*- (Sfiit 
tt®}) £S*SU pHK4<tOB r e v i. - o r i gC 
dODNABfMKp n I Wa$»aotS5 
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£)®rU £CfcB revi. - ori DNA«r«HC 
<Kpn lKT^WLfcp 3 9 9CAB(Cttf&U =» 5 
*S*I0a*-eS#ia«[^rtB-C35^o*#ia lysC, da 

CAB<t#£Uh Q pCABO**©iaSS:ia2 6 
•To pHK4tt. pHC4£Kp n IMBamH IT* 
50* U Brevi. -or i Rfttfcfttti U PIC<K 
p n iMBamH I lCTWtfcpHSG2 9 8 fc» 

f&-rzzttz±oxmmistiz <4mm*5-7 4 9 i» 

ttZo «k pHK4S:ft«ft5x>>xy tT-^UA 
J13136H ¥fiJc7*£8J=l 1 EUC. ii^SH^X^ 
««R&*X*X«tt«W«3f (f&ffi#^3 0 5 B#|S 
3K»*o<tfi|iJt-Ta 1#3*) (Cgf6#^FERM 
B P - 5 1 8 6 t LX7f"<X h0kmcm^Z%r$££ 

[00 78] (2) iysASrttay7^^K P 2 9 
9 L Y S A£rK p n iMBaraHUCTMU 
*MMkLfc«, 1 y s Ait£^»ftf£#fco wCDKrtf 
pCABSrHp a nc"C«JISrUfct>^i7-ry— > 

3 ^u =»y-*ai«iMt'cifl«t«iBrtB-c**oaE»fii 

ysC, dapA, dapB, Mly s A£0Ht:#o 
KfcffiHU pCABLift^lt pCA 
BL*£<0iSS*ia2 7|C^*- 0 W % pCAELtt, 
1 y s Aaefltffrttd a p Bfce**£tfDN ASrfr 
rtcDHpa 1 &&K^A£tvC^£^ N :OHpa I SB 
fti*. dap B»e^-0>:/P^™* — J; 19 t>±SfE (EJIJ 
#§2 4^fiIS^6 11-6 16) (Cffi@LT*5«9, 
dap BfcfiHF- SJvCV*4v\ f^UStifc 1 y s 
C, dapA, dapB x 1 y sA^tP^^^^ Kp 

CABLSr^i/tr/^fy^ - 7* h^r-^^A 

»±*AJ 1 2 0 3 6lC»AU 5Mg/nim^P7A7 
(Cm) «r^tp^±»»fc-C««B**<Wl 



R«:fTofc 0 TgJfifc&ftSrA J 1 2 0 3 6/pCABLtffa 

[00 7 9] mmutm&vmmm 

yi^Wry^ • y? h^r-^^AfHyfcA J 
1 2 0 3 6^g<Eft«CA J 1 2 0 3 6/pCABUWT n 
7156-Cin t-Y2/pABLmSrL~y 

i; vfea«ii^>«*f4aT^*i-a 9 xhz> 0 

(Ut) SrS#U KOHtpH8. OKMKU 1 



//^-^ 100g 
(NH4) 2S04 55g 
KH2P04 lg 
Mg S04 • 7H20 lg 

500 Mg 
2000 

F e S04 • 7H20 0. Olg 

Mn S04 • 7H20 O.Olg 
^^fV7; K 5mg 
^^^KSD*»»fe (aft) 30ml 
$B£#A'V'£A 50g 



±SIWcO«fl!l^«ttX^®teft«:SrffiSSL, 31. St 
5 feWtt 10 1 «#R LfcSL 5 6 2 n m 

[0 0 8 0] 
1*5) 



4 *r i-iv"/± m ft (g/D $ («) 



AJ12036 0.700 0.0 - 

AJ 1 2036/pCABL 0.590 28.1 90 

Tn7156-Cint-Y2/pABLm 0.608 28.5 100 



[008 1] 6LbK#i1BK, Sfefe#±l£*3^T 1 y s 

fc v %mm*A J 1 2 0 3 6/pCABL^9 0%-?&6<£> 
|C#U Tn 7 1 56— Ci n t— Y2 /pABLmfi 1 0 
0%"Cfcofc 0 
[00 8 2] [»M6] 
p HTN 7 1 5 OOflgjg 

VTn 7 1 4 5iCfi^b Kn^fcTa y t?£ 



fc(CjfAa5^^$^ cpH TN7 1 5 0££*T<0<fc 
pfcLTflJSiLfco ^7^^K^^-pUC4K (y 

ffi{tlf:ii:pHY300PLK (Sfi^ttfi) <DSm 
a I -Jvf hic^n— -V^U pHY3 0 0-KM£*g 
^Lfc e ftK, P HY3 0 0-KM<l:Wffl»lEco 
RI£Xba l&m^X#T^4i/>9m&fc*t:'£tt 
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fcpHIS714±<OIS714 * <D$l]|5gg#9ff N h e I 

HTN7 15 0«lfc o pHTN7 15 0±|:M 
UcAI F7^#/yTn 7 15 O^t^-fi/yi 

1 1 1 ms»£^aim h<t Lxm%*im-?hz> 

(030) * 

[0 0 8 3] p HTN 7 1 50^l/^7!)»A' 
9^ YyT-*l'9J*&X(n& a p Aigfc?<PgijS 

v p htn7 i so^u^y^^^se^-e*^^ 

tKn^^i)y^« (DDPS) S 
fcy7^;Kp 3 9 9DPStEcoRITW, T 

4DNA#y^y -^^s-e¥^Wl: U 

BamHI V (SgigttS!) £ig*£Ld a p AS 

BamHI tf)^<E>g]»r-C$J 9 ffl^rS i^ftf L 
fc 0 ^oy7^^K«:p 3 9 9DPS2t^Lfco - 
^7^^ K£BamH I $#HC <fc 9 £Cfc 1 . 4kb 
<Dd a pABrWBamH I £ l*H$<£>$cSI;fc$8£r£ 
Bg 1 I I ~C§JI$ff LfcpHTN7 1 5 0^a^Lfc^7 
K^1S^U/c 0 ^607"^^^ K^pHTN7 1 50 
AttitZLtto pHTN7 1 5 0 A<nffim®MZm2 8 

[0 0 8 4] AXh7^^/yTn 7 1 5 0 ACO^U 

pHTN7 1 5 0 ASrffl^T. ^ W \?s< ^ T" U £ A • 9 
? h7r^^AAJ 1 2 0 3 6«-d a pAi&M 
LfcAXh^^^y^ (Tn 7 1 5 0 A) &&&Ltc 
t*^WF60J:5t-LTSt#LfCo pHTN7150At 
A J 1 2 0 3 6ft£^fCi|te&U J&'&LtcBWm&ft* 

2 5|ig/ral^tv>f^ (Km) £^ti>CM2S 

(^x^lOg/K hil^hyiOg/ 
K ^^u-^Sg/l, MNaCi 5g/l) 
*l^2 5t:T— ifeig^, 0. 9%NaC lfS-Cjgl:# 
g/m l<Z>#^Y^V£^tr±12CM2 
S^J&ifeK^fcU 3 4t:^#Lfc 0 fflSL/cnn 
^|:o^r^7A7x^3 -/W&g14#£r SfR U 
:lx^ttof^p,7yni:WfoMM*DN 
ASrSSMU d a p A%tK*-fu-7 1 LTlMfWM' 

y!)W^> 3 y4m\ Aih7^^/y<Dic$ 

y>^|S^tfc»$rA J 1 2 03 6 : : At^V1t 0 
[0 0 8 5] pCBLmc(OmmtmWi¥m 



p AM3 30£pHSG39 9^)^ h/w^* — "Cfc 
5pVC7^\ Slill ysC, dapB, iys 
A«r*"*-«^?;*S K£^T<£J:5lCLT«|gL*: 0 d 
a pBSrMLfcpCRDAPB^rSa c 1 teSSL T 
4DNA#3^9-<»lKJ:9 5 P}ff*iBftU 

S K***Lfco tt#Lfc:/5*$ KtpCRDAPB 
2<tift£Lfc 0 ^<D^y^% KtBamHI, Ps t I 
V®m\.±Ctz2. 0kb(OdapBBr)t^i:<Ba 
mHK PstI-e9»LfcpVC7A#ALt CKD 
^^U'^pBmc £#£Lfc 0 lysCirStLfc 
p 3 9 9AK9£rBamH I, EcoRIfMU i 
Cfcl- 6kb01ysCBrMHC<BamHI, E 
c o R I XWWfLtzp BmclCigJgU d a p B, ly 

SrpBCmct^l^ 1 y s ASr*«Lfcp 3 9 9 
LYSAJ:EcoRI-e» T4DNA^!i^7- 
*»WcJ:9¥»5fdB{fcU Mft^Kpn I y 
*-fc»SU Kpnlia*)tys AA5S0 9 W*5J:5 
&2ELfc:/9;*S KtflHBUi. :^7^-; KSrp 3 

9 9 LYS A2 Lfc 0 p399LYSA2£Kp 

nlflBiLtCfcS. 6kb<DlysA9rMpBC 
mc£Ec oR I "CfflBf IT 4 DN A# !i * 9— t?*QfJl 
fci 0¥»**HbU M»Kpn I V 
ALfc*frlcig»L*:. &#Lfc;/9*:; KSrpCBL 
mc<b#^LfCo :^7^^ Ktti^x!/ tr • ^]) 

t^v *ffl»«*t»a ac«H^riB-e, **o«±»c* p 9 

A7a:^=i— /i/iBttSrft-^U ^11 ysCHap 
BMy s A^ft^L-CV^^^-; K"Cfc*. p 
CBLmc tf>15f fgi§S£E! 2 9 iCgcf. ±E<D i 9 K L 
xmmtStlit p C B L m*ftft#J:ICAI h 9 
VTn 7 1 5 0 Atm&LtzA J 1 2 0 3 6: : Atfct- 

*&4WP2-20 7 7 9 1#4&«) iCiofc, TfcKfe 
ftWSli5 g/m 1 (D^D7A7x-3-;l/ (C 
m) ^2 5/ig/ml^t^^y (Km) Sr£fr± 
BCM2S#«lC-CfTofc 0 *^Lfc3Sl*«:AJ 1 2 0 
3 6:: A/p CBLmc Lfc 0 

loose] imuz&mvmmm 

3H»i, »»Lfc»K*5*fl:A J 1 2 0 3 6/pCAB 
LMAJ 1 20 3 6 : : A/p C B Lm c £ L - V *? 

[0 0 8 7] 
[*6] 
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AJ12036 0.700 0.0 

Ajl2036/pCABL 0.590 28.1 90 

AJ12036: :A/pCBLnc 0. 595 28.7 100 



[0 0 8 8] K±fc*1-*K:* ^feflOtlCfc^Td a p 
AZm&ZTttzWZRI^Xh. Zfy^x YUCX 1 y s 

tz. ^Sttl^AJ 1 20 3 6/pCABL^9 0%-Cfc 
ScDlC^U A J 1 2 0 3 6 : : A/pCBLmclil 
0 0%-Cfoofco 

[0089] immm7] 

[0 0 9 0] ±mm&*Tr c7u*-*-m\Z.±Z> v 



77 7.* KpH I S 7 1 4^SJH^Nh e I &TJ<X b 
aUCiotSBrU IS7 1405' W^Ty 
Kyf— h (IR) £Bfcv>7t h 7 V* «r=i~H 

K^^-pUC 19<DXbaIt^ MC^ALfc 
^^^KTnpL/pUCig^iiUCo £bl-T 
n p L/pUC 1 9 £0JF&g£igM r o I £ X b a I "C§J 
Brt^^tiaot, I S 7 1 4 0$*lt=* K^t 3* $1 
4 >-^-x 5/ K V fcf— h (IR) £^tfffi?U U 
^ r (C^Tt-^-rfia^J^^-^mD N A^r^'f *f — *s 



5 ' KXXXJACAGCTCACCCACAAMTCMTGCACnTTMAJVAGGTACCT - 3 ' gfl^IS^- 2 5 
3 ' - TGTQ1AGTG(XITGTTTTAGTTACGTGAGATTTTTCCATGGAGATC- 5 ' IB£IJ#-5§- 2 6 



Z<DZt\C£*)^ TnpL/pUC19±^)h7^* 
-fef-*3' Mlcff&LX^IZ I Rfc^LTc:?'?;^ K 
ORFL/pUC 1 9£«^Lfc« ftl:^(DORFL/ 
pUC 1 9 4rSJRBS?^Sma I <!: X b a I -C#J#rU h 

5kb^ae^»^S:^# 

**-pHY300PLK (SfiatttK) (DSma I rt> 

p>xba i <Dm*f&£^fct zzicWAi-tzm^. mm 

mmEcoRl tKpnlXmvmVtCo COEcoR 
I - K p n I <D h7>Xtf-V—xm&*MK%T 4 DN 

**-pHSG3 9 8 (SiBigltSD Sr«H»*Pvu 

tr«o. 3kb(7^»r>i-Sr»v>^<!rC5^7>fy— 

L x 79*5 KpORF l£*?I^L7t (@1 0) 0 
[00 9 1] 5fe^St#Lfcy9^^ KpHI S7 

14C0Nhe I-Xba I i^tfttf U 7 

9*5 K^^-pUC 1 9<DP s t IIM* hSr¥?B;fc 
WtLfc£C6l;:«ALfc79*5 KTnp (Pst) 
/pUCl 9«r18^Ufc 0 :<DTnp (P s t) /pU 
C 1 9 ±T\ h 9 ^**-^»fiHF-*0-«OittSM 
&£U. S. E. Mu tagenesis kit 

t&Lfc&gttl S 7 1 4<OE?aj±-m2 8 8#@<DffiS 

OGTC^<a£H T^/ft^^ft-Ctt 
fcV\, JO«*OfT*>;ftfc79*5 KttTn p (Ps 
t) M/pUC 1 9 pORFl±Th7^ 

SmaUNael <&RSjS:Rfe*L;fc £ Tnp 
(P s t) M/pUC 1 9&SOI6#$Sma I tNa e 



mm&zte+wiK (GTG-GTc^mtis) 

Sr^^aVU pORF2£tf|^Lfc 0 pORF 
20Sma 1 1M h^<bX b a I ^4 h<£>Rfl£Bk£ LT 
WBsBSMkLfctr*^ pBSF2-SD7a>t>fflg 
SSNa eltHi n dIHSrfflV^rW9 BJLfc 7 
h 7 7 Vt^P yTf^ax-^-^DN A»r)i- 

¥»*MffcLfc«H;:#ALfc. r^-efl?^L7c79 
*5 KipORF 3 tth% L7t Q 79*5KpBSF2 
-SD7 (W09 2/1 4 832) ttxi/x!)tTo 

t7-3!)AJ 12448 £ftfc 0 

5E^f (Sl£#^3 0 5 0«*Io<tf?PI-T@ 1 
#3-5§0 lC«rte^nS^#^FERM P-1 07 58 

B P - 3 7 5 3 #ft5-£*l"C^5. 
[0 0 9 2] pORF3Sr*J|»»lRSa 1 ItBpul 

1021 xwm lt h 7 v^^-^atf^SB^ae^w 

»*i::^Tnp (Pst) /pUC19WI 
(gg^S al UBpull02I XmmLX'&btltc 

Y7V* #ii-xm¥&ftm&*m)t & 9 >r > 3 y 

U pORF4£«fgLfc (ill) 0 *tc. TnpL 
/pUCl 9£Sa c IXmWiLtcm^ BAL31? 
^ 1/7- VX3 0t, 205>Ffl3><^L, 

#H-x s Mfc*mft&$ phi i^-f h Srfijffl LTi2J 0 W 
pHSG3 98^Sraa I tSph I X$)$t\stzb 
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£d e 1 Tn p 5/3 9 8£^£Lfc 0 delTnpS 
/3 9 8*mm$mKp n I irH i n d III"C#JH?rLT 

'UXTfVM iNcoUHin 
d III-CSJ»r LT¥?t*Wb; Lfc t C % 1 5 -f > 3 

pTrc-ORFSWlt pTrc-ORF 
SrS s p I i Bp u 1 1 0 2 I "C^Kf-f^^ttCioT 

#»e^£^tr®rtf£\ pORF3«:Xb a I T^JWL 
T¥»*»fcLfcftl£, llCBpull02I "CSWfL 

i^lcJfALT. P ORF7£*|gLfc (01 2) 0 
(0 0 9 3] de lTnp 5/3 9 8£$JISilig 

KpnUHi n dni^l^LT&^Lfch^^zK 

C 1 8<DKp n I tH i n d IHOIfflJC^ n-^V^ L 
fco W7X^ K<£>B sml £Na e Itf)fS£f&£L 
T. wftiTnp (Ps t) M/pUCl 9SrSJ|fi»^ 
BsmI £Na e I ^Br^S £ £ IC*oT#e>*U<5 h 
5' 



M) y—^a i'U d e 1 Tn p 5M/1 8 5: 

*^Lfc„ d e 1 Tn p 5M/1 8£Kpn I tH i n 

^^aMe^mssfcLfct,©^, pkk 

233-2 £Nc o I £H i n d IIIT?§JBf LT^rt* 
Sftlfc^^C^^ayU pTrc-Tnp 
MSr«JBUfc. pTrc-Tnpi;»)pORF7« 
Lfc*'i£<5:l^filO*-ftS:fflV>T > pTrc-TnpMi 
pORF3<tO pORF8S:«iLfc (013) 0 
10 0 9 4] AIh7^^/y^y h^-y hfr 
i:h7y7; ga* Sr»<t Lfc a y 

fltj^toy^^^ KpORF 3, pORF4, pORF 

7, p or F 8 5 K©***frofc. 
JWTt- pORF3HpORF41 £*f61-*#III«:* 
1% *1\ pHIS714?:NheI^Sac II^Br 

fc, KT«>B^JO-*«^DNASr#At, pHTN 



7 1 6 0S:flM6Lfc. 
CTACCTCGAGATATCAGATCTACTAGTCGACCGC - 3' SB?lJ#^2 7 



3' 



GAGCTCTATAGTCTAGATGATCAGCTGG 



5' 



ga^lJ#-^2 8 



p HT N 7 l 6 0«rMI8l!»Kp n 1 "CSJWrl^^H 
fcUfc«fc* ICBgl I"C«JBrfSrtlcioTI S 

7 1 4<Omm<D^(>y<-y L >y W^-h ( I R) £ a V 
Bt#Lfc 0 pORF3Sr«||8»*Ea r I ~?$)Wr 
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3 o 5 9*i»o< «mm-Ti 

gf£#^FERM BP- 5 5 5 7 dSf+^StlT^So 
[0095] pORF 3£rXb a I £E a r I t? 
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u±/uv— * (fc£lMi^-r nv, PVDF) 74!V$ 
—tc^v yf^at Z<D7j )V9— £3 2-P 

(T^S^MfcK) KTy^LTcTcBH^S^^tf 
^t)Oh7^^/^y hTn 7 1 6 211 hZ>M 



yVVifsW^zLy h*MC#& (pORF3 1, 4 1, 
h7^*#-t?-X (pORFC2(0i^) (Ciotti 

(0 0 9 7] 
[3c7] 



p0HFC2 



i>0Kf : :»i 



pURM! 



l»0RF8l 



■a « t c « « ( ^ c / m i ) r c « n id r » t- - u 



1 . 5 
2. 0 



> 1 2 



1 . 5 



> 1 1 



1 . 5 



2. 0 



3 
4 

J o 
1 1 



[0 0 9 8] [3aMf8l — 
[0 0 9 9] b 7 y^^^%ll(D»^tLfcn 

v*mmm%77x^ k<q«mb 

^7^^ KpHIS714KlSrEcoO109ItM 
ro I-CSHftirfctiot, I S 7 1 4£gfc:£Uc 
t/U77^y-v/3yS:m\ pHIS7 14Kd 
e I ZmmVtZo pORF3S:MgiEarI 

fc 0 ^rtCpH I S 7 1 4Kd e 1 £$J|5gg#P?f K p n I 

sa«MtiuajS*^trWfr*5'ry-5/3 vlt, p or 

F4 0£*ftfgUe (HI 7) . H«©*«feSr?iJfflLr, 
pORF4^t)ltpORF30^ pORF7Http 
ORF70^ P ORF8^f)«pORF80^ pO 
RFC0WltpORFClS:«iLfco 
[0 10 0] b7>7s#*/>^~y h^HJ:ott 

ffi%£Ltc77X$ hV)f*K pORF80 x pORFCl 
3/ Mt h7^/f /y^y hTn 7 1 6 2-Cfc6o H 



TT2 0 3 6£ K^VlC^V^^y hTn 7 16 2* 
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[0 10 1] 

mtm^: i 

E^J(Og$ : 1453 base pairs 



ffi50tf>H£ : Genomic DNA 



m lac tofermen turn) 
ft* : AJ12036 

4${&£r^i~fB^ : insertion seq 
#&ftB: 1..1453 

Lfc#ife: E 



(Brevibacteriu 



#£{48 : 130. . 1440 

#8fc£r^i~iB-$§- : repeat region 
#£&g : 1. . 15 
»ttftfibt*»: S 

4${8$r$"t" IS-?- : repeat region 

: 1339. . 1453 
«*fcft£Lfc#8s: S 

«N»t*-rtB^ : "35 region 
#£&tt : 71. . 76 
#®£ft£Lfc;tffe: S 

4*»«r*"f : -10 region 
ffffiftg : 92. . 97 



EM 

GGCCCTTCCG GTTTTGGGGT ACATCACAGA ACCTCGGCTA GCGGTGTAGA CCCGAAAATA 60 
AACGAGCCTT TTGTCAGGGT TAAGGTTTAG GTATCTAAGC TAACCAAACA CCAACAAAAG 120 
GCTCTACCC ATG AAG TCT ACC GGC AAC ATC ATC GCT GAC ACC ATC TGC 168 
Met Lys Ser Thr Gly Asn lie He Ala Asp Thr He Cys 
1 5 10 

CGC ACT GCG GAA CTA GGA CTC ACC ATC ACC GGC GCT TCC GAT GCA GGT 216 
Arg Thr Ala Glu Leu Gly Leu Thr He Thr Gly Ala Ser Asp Ala Gly 

15 20 25 

GAT TAC ACC CTG ATC GAA GCA GAC GCA CTC GAC TAT ACC TCC ACC TGC 264 
Asp Tyr Thr Leu He Glu Ala Asp Ala Leu Asp Tyr Thr Ser Thr Cys 
30 35 40 45 

CCA GAA TGC TTC CAA CCT GGG GTG TTT CGT CAT CAC ACC CAC CGG ATG 312 
Pro Glu Cys Phe Gin Pro Gly Val Phe Arg His His Thr His Arg Met 

50 55 60 

CTC ATT GAT TTA CCC ATC GTC GGG TTT CCC ACC AAA CTG TTT ATC CGT 360 
Leu He Asp Leu Pro He Val Gly Phe Pro Thr Lys Leu Phe He Arg 

65 70 75 

CTA CCT CGC TAC CGC TGC ACC AAC CCG ACA TGT AAG CAA AAG TAT TTC 408 
Leu Pro Arg Tyr Arg Cys Thr Asn Pro Thr Cys Lys Gin Lys Tyr Phe 

80 85 90 

CAA GCA GAA CTA AGC TGC GCT GAC CAC GGT AAA AAG GTC ACC CAC CGG 456 
Gin Ala Glu Leu Ser Cys Ala Asp His Gly Lys Lys Val Thr His Arg 

95 100 105 

GTC ACC CGC TGG ATT TTG CAA CGC CTT GCT ATT GAC CGG ATG AGT GTT 504 
Val Thr Arg Trp He Leu Gin Arg Leu Ala He Asp Arg Met Ser Val 
110 115 120 125 

CAC GCA ACT GCG AAA GCA CTT GGG CTA GGG TGG GAT TTA ACC TGC CAA 552 
His Ala Thr Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin 

130 135 140 

CTA GCC CTC GAT ATG TGC CGT GAG CTG GTC TAT AAC GAT CCT CAC CAT 600 
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Leu Ala Leu Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His 

145 150 155 

CTT GAT GGA GTG TAT GTC ATT GGG GTG GAT GAG CAT AAG TGG TCA CAT 648 
Leu Asp Gly Val Tyr Val He Gly Val Asp Glu His Lys Trp Ser His 

160 165 170 

AAT AGG GCT AAG CAT GGT GAT GGG TTT GTC ACC GTG ATT GTC GAT ATG 696 
Asn Arg Ala Lys His Gly Asp Gly Phe Val Thr Val He Val Asp Met 

175 180 185 

ACC GGG CAT CGG TAT GAC TCA CGG TGT CCT GCC CGG TTA TTA GAT GTC 744 
Thr Gly His Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val 
190 195 200 205 

GTC CCA GGT CGT AGT GCT GAT GCT TTA CGG TCC TGG CTT GGC TCC CGC 792 
Val Pro Gly Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg 

210 215 220 

GGT GAA CAG TTC CGC AAT CAG ATA CGG ATC GTG TCC ATG GAT GGA TTC 840 
Gly Glu Gin Phe Arg Asn Gin He Arg lie Val Ser Met Asp Gly Phe 

225 230 235 

CAA GGC TAC GCC ACA GCA AGT AAA GAA CTC ATT CCT TCT GCT CGT CGC 888 
Gin Gly Tyr Ala Thr Ala Ser Lys Glu Leu lie Pro Ser Ala Arg Arg 

240 245 250 

GTG ATG GAT CCA TTC CAT GTT GTG CGG CTT GCT GGT GAC AAG CTC ACC 936 
Val Met Asp Pro Phe His Val Val Arg Leu Ala Gly Asp Lys Leu Thr 

255 260 265 

GCC TGC CGG CAA CGC CTC CAG CGG GAG AAA TAC CAG CGT CGT GGT TTA 984 
Ala Cys Arg Gin Arg Leu Gin Arg Glu Lys Tyr Gin Arg Arg Gly Leu 
270 275 280 285 

AGC CAG GAT CCG TTG TAT AAA AAC CGG AAG ACC TTG TTG ACC ACG CAC 1032 
Ser Gin Asp Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr His 

290 295 300 

AAG TGG TTG AGT CCT CGT CAG CAA GAA AGC TTG GAG CAG TTG TGG GCG 1080 
Lys Trp Leu Ser Pro Arg Gin Gin Glu Ser Leu Glu Gin Leu Trp Ala 

305 310 315 

TAT GAC AAA GAC TAC GGG GTG TTA AAG CTT GCG TGG CTT GCG TAT CAG 1128 
Tyr Asp Lys Asp Tyr Gly Val Leu Lys Leu Ala Trp Leu Ala Tyr Gin 

320 ' 325 330 

GCG ATT ATT GAT TGT TAT CAG ATG GGT AAT AAG CGT GAA GCG AAG AAG 1176 
Ala He He Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys 

335 340 345 

AAA ATG CGG ACC ATT ATT GAT CAG CTT CGG GTG TTG AAG GGG CCG AAT 1224 
Lys Met Arg Thr He He Asp Gin Leu Arg Val Leu Lys Gly Pro Asn 
350 355 360 365 

AAG GAA CTC GCG CAG TTG GGT CGT AGT TTG TTT AAA CGA CTT GGT GAT 1272 
Lys Glu Leu Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp 

370 375 380 

GTG TTG GCG TAT TTC GAC GTA GGA GTC TCC AAC GGA CCA GTC GAA GCC 1320 
Val Leu Ala Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala 

385 390 395 

ATC AAT GGA CGC CTA GAA CAC CTC CGC GGA ATC GCG CTT GGA TTC CGC 1368 
He Asn Gly Arg Leu Glu His Leu Arg Gly He Ala Leu Gly Phe Arg 

400 405 410 
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E*l<ftfl£:5&S 



m lactofermentum) 
tt£ : AJ12036 



AAC CTC ACC CAC TAC ATC CTT CGA TGC CTC ATC CAC TCC GGA CAG CTC 
Asn Leu Thr His Tyr lie Leu Arg Cys Leu lie His Ser Cly Gin Leu 

415 420 425 

ACC CAC AAA ATC AAT GCA CTC TAA AAACGGAAGA GCC 
Thr His Lys He Asn Ala Leu 
430 435 
{0 10 2] E?IJ#^: 2 
&M<0&& : 436 amino acids 

Met Lys Ser Thr Gly Asn He He Ala Asp Thr lie Cys Arg Thr Ala 

15 10 15 

Glu Leu Gly Leu Thr lie Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr 

20 25 30 

Leu He Glu Ala Asp Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys 

35 40 45 

Phe Gin Pro Gly Val Phe Arg His His Thr His Arg Met Leu He Asp 

50 55 60 

Leu Pro He Val Gly Phe Pro Thr Lys Leu Phe He Arg Leu Pro Arg 
65 70 75 80 

Tyr Arg Cys Thr Asn Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu 

85 90 95 

Leu Ser Cys Ala Asp His Gly Lys Lys Val Thr His Arg Val Thr Arg 

100 105 110 

Trp He Leu Gin Arg Leu Ala He Asp Arg Met Ser Val His Ala Thr 

115 120 125 

Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu 

130 135 140 

Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His Leu Asp Gly 
145 150 155 160 

Val Tyr Val He Gly Val Asp Glu His Lys Trp Ser His Asn Arg Ala 

165 170 175 

Lys His Gly Asp Gly Phe Val Thr Val He Val Asp Met Thr Gly His 

180 185 190 

Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly 

195 200 205 

Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin 

210 215 220 

Phe Arg Asn Gin He Arg He Val Ser Met Asp Gly Phe Gin Gly Tyr 
225 230 235 240 

Ala Thr Ala Ser Lys Glu Leu He Pro Ser Ala Arg Arg Val Met Asp 

245 250 255 

Pro Phe His Val Val Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg 

260 265 270 

Gin Arg Leu Gin Arg Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp 

275 280 285 

Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu 
290 295 300 



1416 



1453 



(Brevibacteriu 
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Ser Pro Arg Gin Gin Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys 
305 310 315 320 

Asp Tyr Gly Val Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala He He 

325 330 335 

Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg 

340 345 350 

Thr He He Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu 

355 360 365 

Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala 

370 375 380 

Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala lie Asn Gly 
385 390 395 400 

Arg Leu Glu His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu Thr 

405 410 415 

His Tyr He Leu Arg Cys Leu He His Ser Gly Gin Leu Thr His Lys 

420 425 430 

He Asn Ala Leu 
435 

[0103] m&m^: 3 

g&\<D-g:$ : 15 base pairs 

mwm : mm 

&¥\<DWM : Genomic DNA 

mm 

GGCCCTTCCG GTTTT 



T>tt>X : NO 
ISM 

m lactofermentum) 
: AJ12036 



(0104] E£IJ## : 4 
gBJljOg^ : 15 base pairs 

s&iom : mm 

haft**?-: ■*£ 
mwmm : Genomic DNA 

sm 

GGCTCTTCCG TTTTT 
10 10 5] ££1#4§-: 5 
BB^JOS $ : 1453 base pairs 

mw<Dm : mm 

&ffl<Dfflm : Genomic DNA 



%Mo4x : r if* tm^iMi-ivn 

m lactofermentum) 
flc£ : AJ12036 

$MR3r^i~«E77 : insertion seq 
#£&S : 1. . 1453 



(Brevibacteriu 



ir^* : YES 

mm 

m lactofermentum) 
W£ : AJ12036 



: 130. . 1440 

4$S££r^*t*!2-^ : repeat region 
fttE&m : 1. . 15 
49«**£Lfc#ffi: S 

$N&£r^*t"l!2-*§* : repeat region 
ft&&m : 1339. . 1453 
#®&ft£tfc#i£: S 

#8fc£r^1~ia-*§- : -35 region 
#&feg : 71. . 76 
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#£{£g : 92. . 97 



4*»Sr*"fE* : -10 region 

mm 

GGCCCTTCCG GTTTTGGGGT ACATCACAGA ACCTGGGCTA GCGGTGTAGA CCCGAAAATA 
AACGAGCCTT TTGTCAGGGT TAAGGTTTAG GTATCTAAGC TAACCAAACA CCAACAAAAG 
GCTCTACCC ATG AAG TCT ACC GGC AAC ATC ATC GCT GAC ACC ATC TGC 
Met Lys Ser Thr Gly Asn He lie Ala Asp Thr He Cys 
1 5 10 

CGC ACT GCG GAA CTA GGA CTC ACC ATC ACC GGC GCT TCC GAT GCA GGT 
Arg Thr Ala Glu Leu Gly Leu Thr lie Thr Gly Ala Ser Asp Ala Gly 

15 20 25 

GAT TAC ACC CTG ATC GAA GCA GAC GCA CTC GAC TAT ACC TCC ACC TGC 
Asp Tyr Thr Leu He Glu Ala Asp Ala Leu Asp Tyr Thr Ser Thr Cys 
30 35 40 45 

CCA GAA TGC TTC CAA CCT GGG GTG TTT CGT CAT CAC ACC CAC CGG ATG 
Pro Glu Cys Phe Gin Pro Gly Val Phe Arg His His Thr His Arg Met 

50 55 60 

CTC ATT GAT TTA CCC ATC GTC GGG TTT CCC ACC AAA CTG TTT ATC CGT 
Leu He Asp Leu Pro He Val Gly Phe Pro Thr Lys Leu Phe He Arg 

65 70 75 

CTA CCT CGC TAC CGC TGC ACC AAC CCG ACA TGT AAG CAA AAG TAT TTC 
Leu Pro Arg Tyr Arg Cys Thr Asn Pro Thr Cys Lys Gin Lys Tyr Phe 

80 85 90 

CAA GCA GAA CTA AGC TGC GCT GAC CAC GGT AAA AAG GTC ACC CAC CGG 
Gin Ala Glu Leu Ser Cys Ala Asp His Gly Lys Lys Val Thr His Arg 

95 100 105 

GTC ACC CGC TGG ATT TTG CAA CGC CTT GCT ATT GAC CGG ATG AGT GTT 
Val Thr Arg Trp He Leu Gin Arg Leu Ala He Asp Arg Met Ser Val 
110 115 120 125 

CAC GCA ACT GCG AAA GCA CTT GGG CTA GGG TGG GAT TTA ACC TGC CAA 
His Ala Thr Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin 

130 135 140 

CTA GCC CTC GAT ATG TGC CGT GAG CTG GTC TAT AAC GAT CCT CAC CAT 
Leu Ala Leu Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His 

145 150 155 

CTT GAT GGA GTG TAT GTC ATT GGG GTG GAT GAG CAT AAG TGG TCA CAT 
Leu Asp Gly Val Tyr Val He Gly Val Asp Glu His Lys Trp Ser His 

160 165 170 

AAT AGG GCT AAG CAT GGT GAT GGG TTT GTC ACC GTG ATT GTC GAT ATG 
Asn Arg Ala Lys His Gly Asp Gly Phe Val Thr Val He Val Asp Met 

175 180 185 

ACC GGG CAT CGG TAT GAC TCA CGG TGT CCT GCC CGG TTA TTA GAT GTC 
Thr Gly His Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val 
190 195 200 205 

GTC CCA GGT CGT AGT GCT GAT GCT TTA CGG TCC TGG CTT GGC TCC CCC 
Val Pro Gly Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg 

210 215 220 

GGT GAA CAG TTC CGC AAT CAG ATA CGG ATC GTG TCC ATG GAT GGA TTC 
Gly Glu Gin Phe Arg Asn Gin He Arg He Val Ser Met Asp Gly Phe 
225 230 235 



60 
120 
168 



216 



264 



312 



360 



408 



456 



504 



552 



600 



648 



696 



744 



792 



840 
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CAA GGC TAC 
Gin Gly Tyr 
240 

GTG ATG GAT 
Val Met Asp 

255 
GCC TGC CGG 
Ala Cys Arg 
270 

AGC CAG GAT 
Ser Gin Asp 

AAG TGG TTG 
Lys Trp Leu 

TAT GAC AAA 
Tyr Asp Lys 
320 

GCG ATT ATT 
Ala lie He 

335 
AAA ATG CGG 
Lys Met Arg 
350 

AAG GAA CTC 
Lys Glu Leu 

GTG TTG GCG 
Val Leu Ala 

ATC AAC GGA 
He Asn Gly 
400 

AAT TTG AAC 
Asn Leu Asn 

415 
GTC CAT AAG 
Val His Lys 
430 

[0106] mmm^r : 6 

E^IJ<Og$ : 436 amino acids 



GCC ACA 
Ala Thr 

CCA TTC 
Pro Phe 

CAA CGC 
Gin Arg 

CCG TTG 
Pro Leu 
290 
AGT CCT 
Ser Pro 
305 

GAC TAC 
Asp Tyr 

GAT TGT 
Asp Cys 

ACC ATT 
Thr He 

GCG CAG 
Ala Gin 
370 
TAT TTC 
Tyr Phe 
385 

CGG TTG 
Arg Leu 

CAC TAC 
His Tyr 

ATC AAT 
He Asn 



GCA AGT 
Ala Ser 

CAT GTT 
His Val 
260 
CTC CAG 
Leu Gin 
275 

TAT AAA 
Tyr Lys 

CGT CAG 
Arg Gin 

GGG GTG 
Gly Val 

TAT CAG 
Tyr Gin 
340 
ATT GAT 
He Asp 
355 

TTG GGT 
Leu Gly 

GAT GTT 
Asp Val 

GAG CAT 
Glu His 

ATT CTG 
lie Leu 
420 
GCA CTC 
Ala Leu 
435 



AAA GAA CTC ATT CCT 
Lys Glu Leu He Pro 
245 

GTG CGG CTT GCT GGT 
Val Arg Leu Ala Gly 
265 

CGG GAG AAA TAC CAG 
Arg Glu Lys Tyr Gin 
280 

AAC CGG AAG ACC TTG 
Asn Arg Lys Thr Leu 
295 

CAA GAA AGC TTG GAG 
Gin Glu Ser Leu Glu 
310 

TTA AAG CTT GCG TGG 
Leu Lys Leu Ala Trp 
325 

ATG GGT AAT AAG CGT 
Met Gly Asn Lys Arg 
345 

CAG CTT CGG GTG TTG 
Gin Leu Arg Val Leu 
360 

CGT AGT TTG TTT AAA 
Arg Ser Leu Phe Lys 
375 

GGT GTC TCC AAC GGT 
Gly Val Ser Asn Gly 
390 

TTG CGT GGG ATT GCT 
Leu Arg Gly He Ala 
405 

CGG TGC CTT ATC CAT 
Arg Cys Leu lie His 
425 

TAA AACAGGAAGA GCC 



TCT GCT CGT CGC 
Ser Ala Arg Arg 
250 

GAC AAG CTC ACC 
Asp Lys Leu Thr 



CGT CGT 
Arg Arg 

TTG ACC 
Leu Thr 

CAG TTG 
Gin Leu 
315 
CTT GCG 
Leu Ala 
330 

GAA GCG 
Glu Ala 

AAG GGG 
Lys Gly 

CGA CTT 
Arg Leu 

CCG GTC 
Pro Val 
395 
CTA GGT 
Leu Gly 
410 

TCA GGG 
Ser Gly 



GGT TTA 
Gly Leu 
285 
ACG CAC 
Thr His 
300 

TGG GCG 
Trp Ala 

TAT CAG 
Tyr Gin 

AAG AAG 
Lys Lys 

CCG AAT 
Pro Asn 
365 
GGT GAT 
Gly Asp 
380 

GAA GCG 
Glu Ala 

TTC CGT 
Phe Arg 

CAG TTG 
Gin Leu 



888 



936 



984 



1032 



1080 



1128 



1176 



1224 



1272 



1320 



1368 



1416 



1453 



Met Lys Ser Thr Gly 
1 5 
Glu Leu Gly Leu Thr 
20 

Leu lie Glu Ala Asp 



m lactofennentum) 
: AJ12036 

Asn He He Ala Asp Thr He Cys Arg Thr Ala 

10 15 
lie Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr 

25 30 
Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys 



(Brevibacteriu 
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35 40 45 

Phe Gin Pro Gly Val Phe Arg His His Thr His Arg Met Leu He Asp 

50 55 60 

Leu Pro He Val Gly Phe Pro Thr Lys Leu Phe lie Arg Leu Pro Arg 
65 70 75 80 

Tyr Arg Cys Thr Asn Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu 

85 90 95 

Leu Ser Cys Ala Asp His Gly Lys Lys Val Thr His Arg Val Thr Arg 

100 105 110 

Trp He Leu Gin Arg Leu Ala lie Asp Arg Met Ser Val His Ala Thr 

115 120 125 

Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu 

130 135 140 

Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His Leu Asp Gly 
145 150 155 160 

Val Tyr Val He Gly Val Asp Glu His Lys Trp Ser His Asn Arg Ala 

165 170 175 

Lys His Gly Asp Gly Phe Val Thr Val He Val Asp Met Thr Gly His 

180 185 190 

Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly 

195 200 205 

Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin 

210 215 220 

Phe Arg Asn Gin lie Arg He Val Ser Met Asp Gly Phe Gin Gly Tyr 
225 230 235 240 

Ala Thr Ala Ser Lys Glu Leu He Pro Ser Ala Arg Arg Val Met Asp 

245 250 255 

Pro Phe His Val Val Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg 

260 265 270 

Gin Arg Leu Gin Arg Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp 

275 280 285 

Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu 

290 295 300 

Ser Pro Arg Gin Gin Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys 
305 310 315 320 

Asp Tyr Gly Val Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala He He 

325 330 335 

Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg 

340 345 350 

Thr He He Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu 

355 360 365 

Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala 

370 375 380 

Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala lie Asn Gly 
385 390 395 400 

Arg Leu Glu His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn 

405 410 415 

His Tyr lie Leu Arg Cys Leu He His Ser Gly Gin Leu Val His Lys 

420 425 430 

He Asn Ala Leu 
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435 

[0 1 0 7] Sm&fjr: 7 
gl?tjtf)g£ : 15 base pairs 

sm<om : mm 

E?lJCOSS : Genomic DNA 

GGCCCTTCCG GTTTT 
[0 10 8] ffi?IJ#^: 8 
&*$l]<D-&& : 15 base pairs 

mmv>m mm 

&&1<DMM : Genomic DNA 

GGCTCTTCCG GTTTT 

[0109] m^m^-: 9 

: 1279 base pairs 

mm<D& : mm 

E^JCOSIS : Genomic DNA 
MM 

£%0% : t Vmh-mn-ML (Brevibacteriu 
m lactofermentum) 
: AJ12036 

GGGACTGACC 
CCACCATGCC 
AGAACTCCCC 
CGTTGGCGAA 
GCCTCTGTGA 
GAAGAGCGCG 
TCCGCTTCCG 
TCCTCAAACT 
AACGCCTCAT 
TGGTTGTTAT 
CGTAAATCAC 
TAAACGCAAG 
CGGCCGGAAG 
CCGATTGCTG 
TTGGTGGGCT 
TGGCTAAGGG 
TACACTTCTC 
AATCGGCACC 
CCTCCAGGAT 
GTGTACCCGC 
TTTGAGAAGC 



TV^ir^^ : NO 

mm 

: f V? r! tm^imj-rsn (Brevibacteriu 
m lactofermentum) 
m& : AJ12036 



15 

TVttl/Ts : YES 

QeM%* : T Ut' a' 9ffik*79l7r-Ml (Brevibacteriu 
m lactofermentum) 
tt* : AJ12036 



15 

1#8fc£r^i~§2-^- : insertion seq 
#£ttfi : L. 1279 

43N$£^i~iE^ : repeat region 
#&&B : 1. . 14 

$H!S£:S~t"iE-^ : repeat region 
: 1266.. 1279 



CCTGTTTGGT GGACACCTTG AAACCAGCAT 
ACGCAAGACC TATACAGAGG AGTTCAAGCG 
AGAGGCTTCG ATCCAGACCA TCGCCACCGA 
CTGGGTGAAA AAATACGGCA CCGCAGGCTC 
ACGAGGCTGA GCAGATCCGG AAACTGGAAC 
ATATCCTGCG GAAAGCTGCA AAATATTTCG 
GTTCGTTGAT GACGCCTCCA AGACCTACTC 
CAACAGGTCT TCCTACTATA AATGGAAAAG 
GTCGACGCGA TCCTCGGGGC TCGAGTCAAG 
GGGGCCAAGC GGATCACCGC TGAACTCAAA 
AAGCGGGTCG CTCGGGTGAT GCGCTCGTTG 
GTCACCACCA CTGTGTCGGA TAAAACCAAG 
TTCACCGCTA ATAAGCCAAA TCAGGTGTAC 
ATGGGTCGAA TATGTACCTG GCTACGGTCA 
TTTCTATCGC ACATCACATG CGTACCTCCC 
CCAGCGCGAA GCTGACGGGG GCGATCTTTC 
ACGCATTCCA GACACCTGTA AAGACCTGGG 
AGTGCGACAA TGCCTCGCGG AGTCCTTCAA 
TCCAAGACAT TCATGAACCA GTTGCGCTGT 
TACAACATGG TGCGCCGGCA TTCCTGGTGT 
GCTGTCCTGC TATCCTGAAA TCTGCTTCCT 



GATGCTGGAA 


AGGTAATCTG 


60 


CGATGCCGTC 


GCCTTGTACG 


120 


TCTCGGGGTC 


AACCGCGCCA 


180 


CCAACGAAAC 


ACCCTCGCCA 


240 


GGGAAAACGC 


TCGCTTGAGA 


300 


CGGAAGAGAC 


GAATTGGTGA 


360 


GGTCAAGCGG 


ATATGTGACG 


420 


TACCTGCTCA 


GCACGCAGGA 


480 


GCTGTCTTCA 


CCACCGAAAA 


540 


GACCAGGTGG 


ATCATGACCC 


600 


AAGCTGTTTG 


GCTACACAAA 


660 


ACAGTGTTTC 


CTGACCTTGT 


720 


GTCGGGACAT 


CACGTACCTG 


780 


TTGACTGCTA 


TTCCCGCAGG 


840 


TGGTGCAGAC 


GCGCTGCTGA 


900 


ACTCGGATCA 


CGGAAGTGTT 


960 


ATAAGGCAGT 


CGATGGGATC 


1020 


CGCAGCACTG 


AAGCGGAAGT 


1080 


CGCCGGGACG 


TCTTCCGCTG 


1140 


AAATATCTCG 


CCCTGCGGTG 


1200 


GATCAAATCC 


TCCGTGTCTA 


1260 
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CTATCCGGGG GTCGGGCCC 

[0110] rnm^-: 10 

g2?lj<£>g£ : 14 base pairs 

ssfttom : mm 

$LM<DW& : Genomic DNA 

mm 

GGGACTGACC CCTG 
[0 111] EJ)J#^: 1 1 
ga^O<^)g$ : 14 base pairs 

mmcnm : mm 



1279 



T^-tV* : NO 



E^ltf>8S : Genomic DNA 

GGGCCCGACC CCCG 
[0 112] ffi?IJ#^: 1 2 
6B^J<0§£ ; 8 bases 

&m<om : mm 

mm 

GGTTTATT 
[0 113] E^IJ#^-: 1 3 
6B?lJ<0;g£: 23 bases 

GTGGAGCCGA CCATTCCGCG AGG 
[0114] Ba^JS-g- : 1 4 
ffi?'J<E>g£ : 23 bases 

smnm: mm 

mm 

CCAAAACCGC CCTCCACGGC GAA 

[0115] mm**: 1 5 

EJd^ftS: 3579 base pairs 

mmom: mm 



E^J^SS: Genomic DNA 

r H' a' tm^Wl-rsn (Brevibacteriu 

mm 

GTGGAGCCGA CCATTCCGCG AGGCTGCACT 
TCTGGCCAGT TCATGGATTG GCTGCCGAAG 
GTTACCGAAG ATGGTGCCGT GCTTTTCGCC 
GATATCGCCA AGTGAGGGAT CAGAATAGTG 
GGAGGCAATA TCTACCTGAG GTGGGCATTC 
AGTGGGCATT GATACCAAAA AGGGGCTAAG 
CCTTTTTATT GTCGAACGGG GCATTACGGC 



m lactofermentum) 
: AJ12036 



(Brevibacteriu 



14 



Tftt^X : YES 

m lactofermentum) 
: AJ12036 



(Brevibacteriu 



T^fty^: NO 



swamm-. m<omm ^dna 

T^^irV^: YES 



m lactofermentum) 
: ATCC 13869 

mmovm: 
ftmz&'tm*: cds 

533.. 2182 

WK**-«B*: CDS 
#£{£fi: 2188.. 3522 

GCAACGAGGT CGTAGTTTTG GTACATGGCT 
AAGCTATAGG CATCGCACCA GGGCCACCGA 
TTGGGCAGGG ACCTTGACAA AGCCCACGCT 
CATGGGCACG TCGATCCTGC CACATTGAGC 
TTCCCAGCGG ATGTTTTCTT GCGCTGCTGC 
CGCAGTCGAG GCGGCAAGAA CTGCTACTAC 
TCCAAGGACG TTTGTTTTCT GGGTCAGTTA 



14 



23 



23 



60 
120 
180 
240 
300 
360 
420 
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CCCCAAAAAG CATATACAGA GACCAATGAT TTTTCATTAA AAAGGCAGGG ATTTGTTATA 480 
AGTATGGGTC GTATTCTGTG CGACGGGTGT ACCTCGGCTA GAATTTCTCC CC ATG 535 

Met 
1 

ACA CCA GCT GAT CTC GCA ACA TTG ATT AAA GAG ACC GCG GTA GAG GTT 583 
Thr Pro Ala Asp Leu Ala Thr Leu He Lys Glu Thr Ala Val Glu Val 

5 10 15 

TTG ACC TCC CGC GAG CTC GAT ACT TCT GTT CTT CCG GAG CAG GTA GTT 631 
Leu Thr Ser Arg Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val Val 

20 25 30 

GTG GAG CGT CCG CGT AAC CCA GAG CAC GGC GAT TAC GCC ACC AAC ATT 679 
Val Glu Arg Pro Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn He 

35 40 45 

GCA TTG CAG GTG GCT AAA AAG GTC GGT CAG AAC CCT CGG GAT TTG GCT 727 
Ala Leu Gin Val Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu Ala 
50 55 60 65 

ACC TGG CTG GCA GAG GCA TTG GCT GCA GAT GAC GCC ATT GAT TCT GCT 775 
Thr Trp Leu Ala Glu Ala Leu Ala Ala Asp Asp Ala He Asp Ser Ala 

70 75 80 

GAA ATT GCT GGC CCA GGC TTT TTG AAC ATT CGC CTT GCT GCA GCA GCA 823 
Glu He Ala Gly Pro Gly Phe Leu Asn lie Arg Leu Ala Ala Ala Ala 

85 90 95 

CAG GGT GAA ATT GTG GCC AAG ATT CTG GCA CAG GGC GAG ACT TTC GGA 871 
Gin Gly Glu He Val Ala Lys He Leu Ala Gin Gly Glu Thr Phe Gly 

100 105 110 

AAC TCC GAT CAC CTT TCC CAC TTG GAC GTG AAC CTC GAG TTC GTT TCT 919 
Asn Ser Asp His Leu Ser His Leu Asp Val Asn Leu Glu Phe Val Ser 

115 120 125 

GCA AAC CCA ACC GGA CCT ATT CAC CTT GGC GGA ACC CGC TGG GCT GCC 967 
Ala Asn Pro Thr Gly Pro He His Leu Gly Gly Thr Arg Trp Ala Ala 
130 135 140 145 

GTG GGT GAC TCT TTG GGT CGT GTG CTG GAG GCT TCC GGC GCG AAA GTG 1015 
Val Gly Asp Ser Leu Gly Arg Val Leu Glu Ala Ser Gly Ala Lys Val 

150 155 160 

ACC CGC GAA TAC TAC TTC AAC GAT CAC GGT CGC CAG ATC GAT CGT TTC 1063 
Thr Arg Glu Tyr Tyr Phe Asn Asp His Gly Arg Gin He Asp Arg Phe 

165 170 175 

GCT TTG TCC CTT CTT GCA GCG GCG AAG GGC GAG CCA ACG CCA GAA GAC 1111 
Ala Leu Ser Leu Leu Ala Ala Ala Lys Gly Glu Pro Thr Pro Glu Asp 

180 185 190 

GGT TAT GGC GGC GAA TAC ATT AAG GAA ATT GCG GAG GCA ATC GTC GAA 1159 
Gly Tyr Gly Gly Glu Tyr He Lys Glu He Ala Glu Ala He Val Glu 

195 200 205 

AAG CAT CCT GAA GCG TTG GCT TTG GAG CCT GCC GCA ACC CAG GAG CTT 1207 
Lys His Pro Glu Ala Leu Ala Leu Glu Pro Ala Ala Thr Gin Glu Leu 
210 215 220 225 

TTC CGC GCT GAA GGC GTG GAG ATG ATG TTC GAG CAC ATC AAA TCT TCC 1255 
Phe Arg Ala Glu Gly Val Glu Met Met Phe Glu His He Lys Ser Ser 

230 235 240 

CTG CAT GAG TTC GGC ACC GAT TTC GAT GTC TAC TAC CAC GAG AAC TCC 1303 



-32- 



Leu His Glu Phe Gly Thr Asp Phe Asp Val Tyr Tyr His Glu Asn Ser 

245 250 255 

CTG TTC GAG TCC GGT GCG GTG GAC AAG GCC GTG CAG GTG CTG AAG GAC 1351 
Leu Phe Glu Ser Gly Ala Val Asp Lys Ala Val Gin Val Leu Lys Asp 

260 265 270 

AAC GGC AAC CTG TAC GAA AAC GAG GGC GCT TGG TGG CTG CGT TCC ACC 1399 
Asn Gly Asn Leu Tyr Glu Asn Glu Gly Ala Trp Trp Leu Arg Ser Thr 

275 280 285 

GAA TTC GGC GAT GAC AAA GAC CGC GTG GTG ATC AAG TCT GAC GGC GAC 1447 
Glu Phe Gly Asp Asp Lys Asp Arg Val Val He Lys Ser Asp Gly Asp 
290 295 300 305 

GCA GCC TAC ATC GCT GGC GAT ATC GCG TAC GTG GCT GAT AAG TTC TCC 1495 
Ala Ala Tyr He Ala Gly Asp He Ala Tyr Val Ala Asp Lys Phe Ser 

310 315 320 

CGC GGA CAC AAC CTA AAC ATC TAC ATG TTG GGT GCT GAC CAC CAT GGT 1543 
Arg Gly His Asn Leu Asn He Tyr Met Leu Gly Ala Asp His His Gly 

325 330 335 

TAC ATC GCG CGC CTG AAG GCA GCG GCG GCG GCA CTT GGC TAC AAG CCA 1591 
Tyr He Ala Arg Leu Lys Ala Ala Ala Ala Ala Leu Gly Tyr Lys Pro 

340 345 350 

GAA GGC GTT GAA GTC CTG ATT GGC CAG ATG GTG AAC CTG CTT CGC GAC 1639 
Glu Gly Val Glu Val Leu He Gly Gin Met Val Asn Leu Leu Arg Asp 

355 360 365 

GGC AAG GCA GTG CGT ATG TCC AAG CGT GCA GGC ACC GTG GTC ACC CTA 1687 
Gly Lys Ala Val Arg Met Ser Lys Arg Ala Gly Thr Val Val Thr Leu 
370 375 380 385 

GAT GAC CTC GTT GAA GCA ATC GGC ATC GAT GCG GCG CGT TAC TCC CTG 1735 
Asp Asp Leu Val Glu Ala He Gly lie Asp Ala Ala Arg Tyr Ser Leu 

390 395 400 

ATC CGT TCC TCC GTG GAT TCT TCC CTG GAT ATC GAT CTC GGC CTG TGG 1783 
lie Arg Ser Ser Val Asp Ser Ser Leu Asp He Asp Leu Gly Leu Trp 

405 410 415 

GAA TCC CAG TCC TCC GAC AAC CCT GTG TAC TAC GTG CAG TAC GGA CAC 1831 
Glu Ser Gin Ser Ser Asp Asn Pro Val Tyr Tyr Val Gin Tyr Gly His 

420 425 430 

GCT CGT CTG TGC TCC ATC GCG CGC AAG GCA GAG ACC TTG GGT GTC ACC 1879 
Ala Arg Leu Cys Ser He Ala Arg Lys Ala Glu Thr Leu Gly Val Thr 

435 440 445 

GAG GAA GGC GCA GAC CTA TCT CTA CTG ACC CAC GAC CGC GAA GGC GAT 1927 
Glu Glu Gly Ala Asp Leu Ser Leu Leu Thr His Asp Arg Glu Gly Asp 
450 455 460 465 

CTC ATC CGC ACA CTC GGA GAG TTC CCA GCA GTG GTG AAG GCT GCC GCT 1975 
Leu He Arg Thr Leu Gly Glu Phe Pro Ala Val Val Lys Ala Ala Ala 

470 475 480 

GAC CTA CGT GAA CCA CAC CGC ATT GCC CGC TAT GCT GAG GAA TTA GCT 2023 
Asp Leu Arg Glu Pro His Arg He Ala Arg Tyr Ala Glu Glu Leu Ala 

485 490 495 

GGA ACT TTC CAC CGC TTC TAC GAT TCC TGC CAC ATC CTT CCA AAG GTT 2071 
Gly Thr Phe His Arg Phe Tyr Asp Ser Cys His He Leu Pro Lys Val 
500 505 510 
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GAT GAG GAT ACG GCA CCA ATC CAC ACA GCA CGT CTG GCA CTT GCA GCA 2119 
Asp Glu Asp Thr Ala Pro He His Thr Ala Arg Leu Ala Leu Ala Ala 

515 520 525 

GCA ACC CGC CAG ACC CTC GCT AAC GCC CTG CAC CTG GTT GGC GTT TCC 2167 
Ala Thr Arg Gin Thr Leu Ala Asn Ala Leu His Leu Val Gly Val Ser 
530 535 540 545 

GCA CCG GAG AAG ATG TAACA ATG GCT ACA GTT GAA AAT TTC AAT GAA 2214 
Ala Pro Glu Lys Met Met Ala Thr Val Glu Asn Phe Asn Glu 

550 1 5 

CTT CGC GCA CAC GTA TGG CCA CGC AAT GCC GTG CGC CAA GAA GAC GGC 2262 
Leu Pro Ala His Val Trp Pro Arg Asn Ala Val Arg Gin Glu Asp Gly 
10 15 20 25 

GTT GTC ACC GTC GCT GGT GTG CCT CTG CCT GAC CTC GCT GAA GAA TAC 2310 
Val Val Thr Val Ala Gly Val Pro Leu Pro Asp Leu Ala Glu Glu Tyr 

30 35 40 

GGA ACC CCA CTG TTC GTA GTC GAC GAG GAC GAT TTC CGT TCC CGC TGT 2358 
Gly Thr Pro Leu Phe Val Val Asp Glu Asp Asp Phe Arg Ser Arg Cys 

45 50 55 

CGC GAC ATG GCT ACC GCA TTC GGT GGA CCA GGC AAT GTG CAC TAC GCA 2406 
Arg Asp Met Ala Thr Ala Phe Gly Gly Pro Gly Asn Val His Tyr Ala 

60 65 70 

TCT AAA GCG TTC CTG ACC AAG ACC ATT GCA CGT TGG GTT GAT GAA GAG 2454 
Ser Lys Ala Phe Leu Thr Lys Thr lie Ala Arg Trp Val Asp Glu Glu 

75 80 85 

GGG CTG GCA CTG GAC ATT GCA TCC ATC AAC GAA CTG GGC ATT GCC CTG 2502 
Gly Leu Ala Leu Asp He Ala Ser He Asn Glu Leu Gly He Ala Leu 
90 95 100 105 

GCC GCT GGT TTC CCC GCC AGC CGT ATC ACC GCG CAC GGC AAC AAC AAA 2550 
Ala Ala Gly Phe Pro Ala Ser Arg He Thr Ala His Gly Asn Asn Lys 

110 115 120 

GGC GTA GAG TTC CTG CGC GCG TTG GTT CAA AAC GGT GTG GGA CAC GTG 2598 
Gly Val Glu Phe Leu Arg Ala Leu Val Gin Asn Gly Val Gly His Val 

125 130 135 

GTG CTG GAC TCC GCA CAG GAA CTA GAA CTG TTG GAT TAC GTT GCC GCT 2646 
Val Leu Asp Ser Ala Gin Glu Leu Glu Leu Leu Asp Tyr Val Ala Ala 

140 145 150 

GGT GAA GGC AAG ATT CAG GAC GTG TTG ATC CGC GTA AAG CCA GGC ATC 2694 
Gly Glu Gly Lys lie Gin Asp Val Leu He Arg Val Lys Pro Gly lie 

155 160 165 

GAA GCA CAC ACC CAC GAG TTC ATC GCC ACT AGC CAC GAA GAC CAG AAG 2742 
Glu Ala His Thr His Glu Phe He Ala Thr Ser His Glu Asp Gin Lys 
170 175 180 185 

TTC GGA TTC TCC CTG GCA TCC GGT TCC GCA TTC GAA GCA GCA AAA GCC 2790 
Phe Gly Phe Ser Leu Ala Ser Gly Ser Ala Phe Glu Ala Ala Lys Ala 

190 195 200 

GCC AAC AAC GCA GAA AAC CTG AAC CTG GTT GGC CTG CAC TGC CAC GTT 2838 
Ala Asn Asn Ala Glu Asn Leu Asn Leu Val Gly Leu His Cys His Val 

205 210 215 

GGT TCC CAG GTG TTC GAC GCC GAA GGC TTC AAG CTG GCA GCA GAA CGC 2886 
Gly Ser Gin Val Phe Asp Ala Glu Gly Phe Lys Leu Ala Ala Glu Arg 
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220 225 230 

GTG TTG GGC CTG TAC TCA CAG ATC CAC AGC GAA CTG GGC GTT GCC CTT 2934 
Val Leu Gly Leu Tyr Ser Gin He His Ser Glu Leu Gly Val Ala Leu 

235 240 245 

CCT GAA CTG GAT CTC GGT GGC GGA TAC GGC ATT GCC TAT ACC CCA GCT 2982 
Pro Glu Leu Asp Leu Gly Gly Gly Tyr Gly He Ala Tyr Thr Ala Ala 
250 255 260 265 

GAA GAA CCA CTC AAC GTC GCA GAA GTT GCC TCC GAC CTG CTC ACC GCA 3030 
Glu Glu Pro Leu Asn Val Ala Glu Val Ala Ser Asp Leu Leu Thr Ala 

270 275 280 

GTC GGA AAA ATG GCA GCG GAA CTA GGC ATC GAC GCA CCA ACC GTG CTT 3078 
Val Gly Lys Met Ala Ala Glu Leu Gly lie Asp Ala Pro Thr Val Leu 

285 290 295 

GTT GAG CCC GGC CGC GCT ATC GCA GGC CCC TCC ACC GTG ACC ATC TAC 3126 
Val Glu Pro Gly Arg Ala He Ala Gly Pro Ser Thr Val Thr He Tyr 

300 305 310 

GAA GTC GGC ACC ACC AAA GAC GTC CAC GTA GAC GAC GAC AAA ACC CGC 3174 
Glu Val Gly Thr Thr Lys Asp Val His Val Asp Asp Asp Lys Thr Arg 

315 320 325 

CGT TAC ATC GCC GTG GAC GGA GGC ATG TCC GAC AAC ATC CGC CCA GCA 3222 
Arg Tyr He Ala Val Asp Gly Gly Met Ser Asp Asn He Arg Pro Ala 
330 335 340 345 

CTC TAC GGC TCC GAA TAC GAC GCC CGC GTA GTA TCC CGC TTC GCC GAA 3270 
Leu Tyr Gly Ser Glu Tyr Asp Ala Arg Val Val Ser Arg Phe Ala Glu 

350 355 360 

GGA GAC CCA GTA AGC ACC CGC ATC GTG GGC TCC CAC TGC GAA TCC GGC 3318 
Gly Asp Pro Val Ser Thr Arg lie Val Gly Ser His Cys Glu Ser Gly 

365 370 375 

GAT ATC CTG ATC AAC GAT GAA ATC TAC CCA TCT GAC ATC ACC AGC GGC 3366 
Asp He Leu lie Asn Asp Glu He Tyr Pro Ser Asp He Thr Ser Gly 

380 385 390 

GAC TTC CTT GCA CTC GCA GCC ACC GGC GCA TAC TGC TAC GCC ATG AGC 3414 
Asp Phe Leu Ala Leu Ala Ala Thr Gly Ala Tyr Cys Tyr Ala Met Ser 

395 400 405 

TCC CGC TAC AAC GCC TTC ACA CGG CCC GCC GTC GTG TCC GTC CGC GCT 3462 
Ser Arg Tyr Asn Ala Phe Thr Arg Pro Ala Val Val Ser Val Arg Ala 
410 415 420 425 

GCC AGC TCC CGC CTC ATG CTG CGC CGC GAA ACG CTC GAC GAC ATC CTC 3510 
Gly Ser Ser Arg Leu Met Leu Arg Arg Glu Thr Leu Asp Asp He Leu 

430 435 440 

TCA CTA GAG GCA TAACGCTTTT CGACGCCTGA CCCCGCCCTT CACCTTCGCC 3562 
Ser Leu Glu Ala 
445 

GTGGAGGGCG GTTTTGG 3579 
[0 116] EJ0#-J§-: 1 6 h#P$*-: Kffilfc 

BE?tJ<Dfi£: 23 bases &W<DWm: fflitf>&Bfc £j&DNA 

&M<DM: Wtifc T^ttls* : NO 

mi 

GTCGACGGAT CGCAAATGGC AAC 
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2 3 



[0 1171 1 7 

BB^JOfi^: 23 bases 

ejh^S: mm 

GGATCCTTGA GCACCTTGCG CAG 
[ 0 1 18] ffi*IJ#^ : 1 8 
E#y£>;B£: 1411 base pairs 

wm<om: mm 

Genomic DNA 



rmy^: YES 



23 



m lactofermentum) 
IfeS : ATCC 13869 

**sr«-rte*: cds 

311. . 1213 



(Brevibacteriu 



CTCTCGATAT CGAGAGAGAA GCAGCGCCAC GGTTTTTCGG TGATTTTGAG ATTGAAACTT 
TGGCAGACGG ATCGCAAATG GCAACAAGCC CGTATGTCAT GGACTTTTAA CGCAAAGCTC 
ACACCCACGA GCTAAAAATT CATATAGTTA AGACAACATT TTTGGCTGTA AAAGACAGCC 
GTAAAAACCT CTTGCTCATG TCAATTGTTC TTATCGGAAT GTGGCTTGGG CGATTGTTAT 
GCAAAAGTTG TTAGGTTTTT TGCGGGGTTG TTTAACCCCC AAATGAGGGA AGAAGGTAAC 
CTTGAACTCT ATG AGC ACA GGT TTA ACA GCT AAG ACC GGA GTA GAG CAC 
Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu His 
1 5 10 

TTC GGC ACC GTT GGA GTA GCA ATG GTT ACT CCA TTC ACG GAA TCC GGA 
Phe Gly Thr Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly 

15 20 25 

GAC ATC GAT ATC GCT GCT GGC CGC GAA GTC GCG GCT TAT TTG GTT GAT 
Asp He Asp He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp 
30 35 40 45 

AAG GGC TTG GAT TCT TTG GTT CTC GCG GGC ACC ACT GGT GAA TCC CCA 
Lys Gly Leu Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro 

50 55 60 

ACG ACA ACC GCC GCT GAA AAA CTA GAA CTG CTC AAG GCC GTT CGT GAG 
Thr Thr Thr Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu 

65 70 75 

GAA GTT GGG GAT CGG GCG AAC GTC ATC GCC GGT GTC GGA ACC AAC AAC 
Glu Val Gly Asp Arg Ala Asn Val He Ala Gly Val Gly Thr Asn Asn 

80 85 90 

ACG CGG ACA TCT GTG GAA CTT GCG GAA GCT GCT GCT TCT GCT GGC GCA 
Thr Arg Thr Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala 

95 100 105 

GAC GGC CTT TTA GTT GTA ACT CCT TAT TAC TCC AAG CCG AGC CAA GAG 
Asp Gly Leu Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu 
110 115 120 125 

GGA TTG CTG GCG CAC TTC GGT GCA ATT GCT GCA GCA ACA GAG GTT CCA 
Gly Leu Leu Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Val Pro 

130 135 140 

ATT TGT CTC TAT GAC ATT CCT GGT CGG TCA GGT ATT CCA ATT GAG TCT 
He Cys Leu Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser 
145 150 155 



60 
120 
180 
240 
300 
349 



397 



445 



493 



541 



589 



637 



685 



733 



781 
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GAT ACC ATG AGA CGC CTG ACT GAA TTA (XT ACG ATT TTG GCG GTC AAG 
Asp Thr Met Arg Arg Leu Ser Glu Leu Pro Thr lie Leu Ala Val Lys 

160 165 170 

GAC GCC AAG GGT GAC CTC GTT GCA GCC ACG TCA TTG ATC AAA GAA ACG 
Asp Ala Lys Gly Asp Leu Val Ala Ala Thr Ser Leu lie Lys Glu Thr 

175 180 185 

GGA CTT GCC TGG TAT TCA GGC GAT GAC CCA CTA AAC CTT GTT TGG CTT 
Gly Leu Ala Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu 
190 195 200 205 

GCT TTG GGC GGA TCA GGT TTC ATT TCC GTA ATT GGA CAT GCA GCC CCC 
Ala Leu Gly Gly Ser Gly Phe lie Ser Val He Gly His Ala Ala Pro 

210 215 220 

ACA GCA TTA CGT GAG TTG TAC ACA AGC TTC GAG GAA GGC GAC CTC GTC 
Thr Ala Leu Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val 

225 230 235 

CGT GCG CGG GAA ATC AAC GCC AAA CTA TCA CCG CTG GTA GCT GCC CAA 
Arg Ala Arg Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin 

240 245 250 

GGT CGC TTG GGT GGA GTC AGC TTG GCA AAA GCT GCT CTG CGT CTG CAG 
Gly Arg Leu Gly Gly Val Ser Leu Ala Lys Ala Ala Leu Arg Leu Gin 

255 260 265 

GGC ATC AAC GTA GGA GAT CCT CGA CTT CCA ATT ATG GCT CCA AAT GAG 
Gly He Asn Val Gly Asp Pro Arg Leu Pro He Met Ala Pro Asn Glu 
270 275 280 285 

CAG GAA CTT GAG GCT CTC CGA GAA GAC ATG AAA AAA GCT GGA GTT CTA 
Gin Glu Leu Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu 

290 295 300 

TAAATATGAA TGATTCCCGA AATCGCGGCC GGAAGGTTAC CCGCAAGGCG GCCCACCAGA 
AGCTGGTCAG GAAAACCATC TGGATACCCC TGTCTTTCAG GCACCAGATG CTTCCTCTAA 
CCAGAGCGCT GTAAAAGCTG AGACCGCCGG AAACGACAAT CGGGATGCTG CGCAAGGTGC 
TCAAGGATCC CAACATTC 



829 



877 



925 



973 



1021 



1069 



1117 



1165 



1213 



1273 
1333 
1393 
1411 



ryfty^: no 



sm<omm: t&<omm mdna 

T>^±yx: YES 



[0 119] ga^ij#-^: 1 9 
E?'Jtf);g£: 23 bases 

mm<D$i: mm 

mm 

TCGCGAAGTA GCACCTGTCA CTT 
[0 12 0] ga^lJS^: 2 0 
gB?«tf>e£: 21 bases 

mmvm: mm 
mom -** 

ACGGAATTCA ATCTTACGGC C 
[0 12 1] E£j«*: 2 1 
ffi£lj<£>g£: 1643 base pairs 

mm<om: mm 
m<D&: 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 



figDNA 



23 



ga?«J<oaS: Genomic DNA 



21 



m lactofermentum) 
flc* : ATCC 13869 



(Brevibacteriu 



60 
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TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 

GGCGGTTCCT CGCTTGAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 300 

ACCAAGAAGG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 360 

GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 420 

CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 480 

GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 960 

CCTGTGGAAG AAGCAGTCCT TACCGGTGTC GCAACCGACA AGTCCGAAGC CAAAGTAACC 1020 

GTTCTGGGTA TTTCCGATAA GCCAGGCGAG GCTGCCAAGG TTTTCCGTGC GTTGGCTGAT 1080 

GCAGAAATCA ACATTGACAT GGTTCTGCAG AACGTCTCCT CTGTGGAAGA CGGCACCACC 1140 

GACATCACGT TCACCTGCCC TCGCGCTGAC GGACGCCGTG CGATGGAGAT CTTGAAGAAG 1200 

CTTCAGGTTC AGGGCAACTG GACCAATGTG CTTTACGACG ACCAGGTCGG CAAAGTCTCC 1260 

CTCGTGGGTG CTGGCATGAA GTCTCACCCA GGTGTTACCG CAGAGTTCAT GGAAGCTCTG 1320 

CGCGATGTCA ACGTGAACAT CGAATTGATT TCCACCTCTG AGATCCGCAT TTCCGTGCTG 1380 

ATCCGTGAAG ATGATCTGGA TGCTGCTGCA CGTGCATTGC ATGAGCAGTT CCAGCTGGGC 1440 

GGCGAAGACG AAGCCGTCGT TTATGCAGGC ACCGGACGCT AAAGTTTTAA AGGAGTAGTT 1500 

TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG GTTATGCGCA 1560 

CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT TCCCCGCGTT 1620 

CCGCAGGCCG TAAGATTGAA TTC 1643 
[0 12 2] EJUS-*: 2 2 h^D^-; jg$# 
mm<0&t!: 23 bases E?iJ<0«S: ffitf>K8£ ^fiScDNA 

be^jos: mm rm^: NO 

mm 

GGATCCCCAA TCGATACCTG GAA 23 
10 12 3] EJ9#-£ : 2 3 hzff n 
iB^fi^: 23 bases E?iJ<0?I*g: ft<0»m 37&DNA 

wm<D&. mm t^±>x : yes 

mo®: -** 

EJ'J 

CGGTTCATCG CCAAGTTTTT CTT 23 
10 12 4] m$m%r : 2 4 : 7' W *' m^79MvMk (Brevibacteriu 

&m<0&£ : 2001 base pairs m lactofennentum) 

m&\<Dm : mm ft* : ATCC 13869 

m<0$C: ~#«t E?9tf>»»: 
h#a$*-: iS®# ¥M*Ktto*i CDS 

&m<Dfflm: Genomic DNA #£&B: 730. . 1473 

E?l] 

GGATCCCCAA TCGATACCTG GAACGACAAC CTGATCAGGA TATCCAATGC CTTGAATATT 60 

GACGTTGAGG AAGGAATCAC CAGCCATCTC AACTGGAAGA CCTGACGCCT GCTGAATTGG 120 

ATCAGTGGCC CAATCGACCC ACCAACCAGG TTGGCTATTA CCGGCGATAT CAAAAACAAC 180 
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TCGCGTGAAC GTTTCGTGCT CGGCAACGCG GATGCCAGCG ATCGACATAT CGGAGTCACC 240 
AACTTGAGCC TGCTGCTTCT GATCCATCGA CCGGGAACCC AACGGCGGCA AAGCAGTGGG 300 
GGAAGGGGAG TTGGTGGACT CTGAATCAGT GGGCTCTGAA GTGGTAGGCG ACGGGGCAGC 360 
ATCTGAAGGC GTGCGAGTTG TGGTGACCGG GTTAGCGGTT TCAGTTTCTG TCACAACTGG 420 
AGCAGGACTA GCAGAGGTTG TAGGCGTTGA GCCGCTTCCA TCACAAGCAC TTAAAAGTAA 480 
AGAGGCGGAA ACCACAAGCG CCAAGGAACT ACCTGCGGAA CGGGCGGTGA AGGGCAACTT 540 
AAGTCTCATA TTTCAAACAT AGTTCCACCT GTGTGATTAA TCTCCAGAAC GGAACAAACT 600 
GATGAACAAT CGTTAACAAC ACAGACCAAA ACGGTCAGTT AGGTATGGAT ATCAGCACCT 660 
TCTGAATGGG TACGTCTAGA CTGGTGGGCG TTTGAAAAAC TCTTCGCCCC ACGAAAATGA 720 
AGGAGCATA ATG GGA ATC AAG GTT GGC GTT CTC GGA GCC AAA GGC CGT 768 
Met Gly He Lys Val Gly Val Leu Gly Ala Lys Gly Arg 
1 5 10 

GTT GGT CAA ACT ATT GTG GCA GCA GTC AAT GAG TCC GAC GAT CTG GAG 816 
Val Gly Gin Thr He Val Ala Ala Val Asn Glu Ser Asp Asp Leu Glu 

15 20 25 

CTT GTT GCA GAG ATC GGC GTC GAC GAT GAT TTG AGC CTT CTG GTA GAC 864 
Leu Val Ala Glu He Gly Val Asp Asp Asp Leu Ser Leu Leu Val Asp 
30 35 40 45 

AAC GGC GCT GAA GTT GTC GTT GAC TTC ACC ACT CCT AAC GCT GTG ATG 912 
Asn Gly Ala Glu Val Val Val Asp Phe Thr Thr Pro Asn Ala Val Met 

50 55 60 

GGC AAC CTG GAG TTC TGC ATC AAC AAC GGC ATT TCT GCG GTT GTT GGA 960 
Gly Asn Leu Glu Phe Cys He Asn Asn Gly lie Ser Ala Val Val Gly 

65 70. 75 

ACC ACG GGC TTC GAT GAT GCT CGT TTG GAG CAG GTT CGC GCC TGG CTT 1008 
Thr Thr Gly Phe Asp Asp Ala Arg Leu Glu Gin Val Arg Ala Trp Leu 

80 85 90 

GAA GGA AAA GAC AAT GTC GGT GTT CTG ATC GCA CCT AAC TTT GCT ATC 1056 
Glu Gly Lys Asp Asn Val Gly Val Leu He Ala Pro Asn Phe Ala He 

95 100 105 

TCT GCG GTG TTG ACC ATG GTC TTT TCC AAG CAG GCT GCC CGC TTC TTC 1104 
Ser Ala Val Leu Thr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe 
110 115 120 125 

GAA TCA GCT GAA GTT ATT GAG CTG CAC CAC CCC AAC AAG CTG GAT GCA 1152 
Glu Ser Ala Glu Val He Glu Leu His His Pro Asn Lys Leu Asp Ala 

130 135 140 

CCT TCA GGC ACC GCG ATC CAC ACT GCT CAG GGC ATT GCT GCG GCA CGC 1200 
Pro Ser Gly Thr Ala He His Thr Ala Gin Gly lie Ala Ala Ala Arg 

145 150 155 

AAA GAA GCA GGC ATG GAC GCA CAG CCA GAT GCG ACC GAG CAG GCA CTT 1248 
Lys Glu Ala Gly Met Asp Ala Gin Pro Asp Ala Thr Glu Gin Ala Leu 

160 165 170 

GAG GGT TCC CGT GGC GCA AGC GTA GAT GGA ATC CCA GTT CAC GCA GTC 1296 
Glu Gly Ser Arg Gly Ala Ser Val Asp Gly lie Pro Val His Ala Val 

175 180 185 

CGC ATG TCC GGC ATG GTT GCT CAC GAG CAA GTT ATC TTT GGC ACC CAG 1344 
Arg Met Ser Gly Met Val Ala His Glu Gin Val He Phe Gly Thr Gin 
190 195 200 205 

GGT CAG ACC TTG ACC ATC AAG CAG GAC TCC TAT GAT CGC AAC TCA TTT 1392 
Gly Gin Thr Leu Thr He Lys Gin Asp Ser Tyr Asp Arg Asn Ser Phe 
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210 215 220 

GCA CCA GGT GTC TTG GTG GGT GTG CGC AAC ATT GCA CAG CAC CCA GGC 1440 
Ala Pro Gly Val Leu Val Gly Val Arg Asn lie Ala Gin His Pro Gly 

225 230 235 

CTA GTC GTA GGA CTT GAG CAT TAC CTA GGC CTG TAAAGGCTCA TTTCAGCAGC 1493 
Leu Val Val Gly Leu Glu His Tyr Leu Gly Leu 

240 245 
GCGTGGAATT TTTTAAAAGG AGCGTTTAAA GGCTGTGGCC GAACAAGTTA AATTGAGCGT 1553 
GGAGTTGATA GCGTGCAGTT CTTTTACTCC ACCCGCTGAT GTTGAGTGGT CAACTGATGT 1613 
TGAGGGCGCG GAAGCACTCG TCGAGTTTGC GGGTCGTGCC TGCTACGAAA CTTTTGATAA 1673 
GCCGAACCCT CGAACTGCTT CCAATGCTGC GTATCTGCGC CACATCATGG AAGTGGGGCA 1733 
CACTGCTTTG CTTGAGCATG CCAATGCCAC GATGTATATC CGAGGCATTT CTCGGTCCGC 1793 
GACCCATGAA TTGGTCCGAC ACCGCCATTT TTCCTTCTCT CAACTGTCTC AGCGTTTCGT 1853 
GCACAGCGGA GAATCGGAAG TAGTGGTGCC CACTCTCATC GATGAAGATC CGCAGTTGCG 1913 
TGAACTTTTC ATGCACGCCA TGGATGAGTC TCGGTTCGCT TTCAATGAGC TGCTTAATGC 1973 
GCTGGAAGAA AAACTTGGCG ATGAACCG 2001 
[0 12 5] mm%: 2 5 
mf\\<D&£: 45 bases mW<DWM: &J$Mk 

sm<om: m& rmv%: no 

mm 

CCGGACAGCT CACCCACAAA ATCAATGCAC TCTAAAAAGG TACCT 45 
[0 12 6] mm^-: 2 6 h/Hnv 5 -: jgg^ 

mPl<D&£: 45 bases SE^JOS^: tk<D&& ^fiJcDNA 

SM<om: 8Lftt T^ttl/X'. YES 

CTAGAGGTAC CTTTTTAGAG TGCATTGATT TTGTGGGTGA GCTGT 45 
[0 12 7] mm^: 2 7 h#n^- : 
34 bases gfi?lJtf>«S: 

&ffl<o&: rm^: no 



Sffl 

CTAGCTCGAG ATATCAGATC TACTAGTCGA CCGC 34 

[0 12 8] E?iJS^: 2 8 h#n^- : jkftft 

SayiJ(OS§: 28 bases BMOflM: ^DNA 

mp}<DM: TVttls*\ YES 

GGTCGACTAG TAGATCTGAT ATCTCGAG 28 

[04] AIh5^#^t«iLfc^5^§ Kp 

imi] #1AI h 7 y^^/y^ffiiglr^ti-efc HTN7 1 4 4<0flHBB' , C*>5. 

So KmrWtW^7t^7th7^7x7- [0 5] 7 P 7^^ KpH I S 7 1 4K1 t pH I S 7 

-fitfiHP (J^-f ^>IH4®fc?-) , T n p h 7 V 14K2 «ItfcSo 

**M?-*»g^ S<fc9o£Lfc»£f±>f :~<-^ [06] A±h7>*^/>*&m^1t7yx* Kp 
y K5 tr—hEM HTN 7 1 4 5 <DffimM~ehZ> 0 

[02] h?LYy^*7Sy^*&M.\^lt7yx* Kp [07] AXhy^xtfyi/frfeMLtzzfyx* Kp 
HTN 7 1 4 1 t p HTN 7 1 4 2 cDffi|g0 HTN 7 1 5 1 (Dm§£®~?ibZ>o 

[03] AT.by>xtfy>*mm^tc7yx^ Kp [08] KX.Yy>7,^y^^m\^tz^y^^ Kp 

HTN 7 1 4 3CO«^0-Cfc5 o HTN 7 1 5 2 0ffiIi-C*>5 0 
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[0 9] X3LVy^*tfV*s*&m\^tczfyx^ Kp 
HTN7 1 5 6-C(DW^5o 
[HI 0] -fy^^ KpORFlo**H-e»5. 
[Hi 1] Zfy** KpORF3tpORF4(0«i 

0-e*>So 

[Hi 2 J /7^; KpORF70flK6B-C&So 
[Hi 3] ^7^^ KpORF8(D«i@-ej)So 
[Hi 4] h7>^/^5, hSr^L^^7^ 
^ KpORF4 lOfit&H-C&So 
[HI 51 /7^-; KpORFC0<DMtW 

[Hi 61 >f vih- 3 y^y^, Alh7y^ 
^/yMh7y^^/y^^^ h o«S<o«it*r^-t" 
8&H-c£>So TCriifh7t^^yyittie^ t 
np^hyv^^-tf-^ite^ m<^o£L*:8B# 
tt-r >;<-r v k y hsa^tj ( i r) &^i-o %tz, 

[HI 71 7^7^^ KpORF4O<£>1??^0-C£>So 
[Hi 8] ^y^^ KpVK7O«*HT?*>« 0 
[HI 91 -?y*% KpVC7^«!HH'C*)5. 



[H2 0] Kp 3 9 9 LYSAM7^7^; 

Kp 2 9 9 LYSA«itfc6c 

[H2 ll Zfy*% KpABLm<Diii"Cfc5 0 
[022] KpCRDAPA«i'C*> 

So 

[H2 31 ^7^^ Kp 3 99DPS«@Tfc 

So 

[02 4] ^7^^; Kp3 9 9AK9<^W^ 

So 

[B2 51 ^7^^ KpCRDAPB^ffiiitfc 

So 

[12 6 1 Kp 3 9 9CAB&U^*^ K 

[0 2 71 KpCABLO»i@-efc5 0 

[02 81 ^9*5 K p H T N 7 1 5 Q A^m^M"? 

[0 2 9J ?y*% KpCBLmcCOS^H-CfcSo 
[0 3 01 K p H T N 7 1 5 0©«»Btfc 

So 



[01] 



1S714 




Tn7143 




Kmr 



Tn7144 



Tn7145 



Kmr Tftp 



[021 



mi 5] 




ms] 



Pvuil 




pHSG298fS*|WKmriHi^* 
«6PvullK>t-tBiR 



imi 6] 



[H2 3] 



Insertion sequence 



Transposon 



TCr Trp^ 



Tn7l52 



TCf 



Tnp 



Transposon unit [ | "~ HI11I11 



Tn7162 





EcoRI,Kpnl#«? 



EcoRI,Kpnl## 



EcoRi^ j[ Kpnl 



P399DPS 
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[H4] 



Pvuii 




PvuD 
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I® 51 
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[136] 



[02 8] 




[0 7] 
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ims] 




Tcri*^fttM-<pBn3226*) 



{01 7] 



EcoOl09U MroWtii 



Kprt 



BgtHSBS 

Brevi ,TS origlR 




Bgll«» 



10 9] 






-48- 



[hi o) 




NhaU XbalflJK XbalflBr 
IS7i4Br*la!iR i 




ISmaU Xbalflffli I Smak Xbalifl® 
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imi i] 



Smak NaeHfttfir 
IS7140RF^«B@iiX 




mil 

UaeK Hindlll^QBr 



SalU Bpu1102»ej» 
IS7140RF1ft#8@lR 



pORF4 
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[HI 2] 



EeoBI- 




NcoK WndllUZW 



8pu102H3Br 



SspK Bpu1102l«» 
1rc promoter fciS7l40RFa«*3®JR 
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imi 3] 



BsmK NaelfSffir 
IS7140RFfi5*»BS£ 




KpnK 

IS7140RFffi*2ESJ© 



Bpu102!5)Br 
IS7140HFtt¥S8Rfcfc 



SspL Bpu1t021flJ» 
trc promoter£IS7l4 
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r 



114] 




EooRV 



BgllflJBr 

Brevi.TSoii£Tn71G0@lffi 




Tcrii<K*Sr#{pBR322fc5iO 
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[HI 8] 





i 



Haa H3468 



[Ell 9] 
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f 



[120] 



Smal 




Y v 

Kpnl, BamHI $M KpnJ, BamHI #M 
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r 
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IE 2 6] 




-58- 



IM2 7] 
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102 9] 



iT Cm Y 
| PVC7 J 



Stl 

BamHI 
EcoRI 



P$tl 



BamHI 



dapBBrtf (pCRDAPB2&*) 



Pstl,BamHUfl» 



BamHI 



BamHI 




EcoRI 



\zzzzzzzzzz& 

lysCSfr (p399AK9fi£) 



EcoRlflK 
KpnlU>*- 



lysAffirtt (p399LYSA24*) 



pCBLmc 



k Brev.wl 
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[03 0] 




(51) Int. CI. 6 «JS'JIB-§- /TrtllS-^ FI ft««*fiS0f 

C 1 2 Q 1/68 9453-4 B C 1 2 Q 1/68 A 

(C12N 15/09 ZNA 

C12R 1:13) 
(C12N 1/21 

C12R 1:13) 
(C12N 1/21 

C12R 1:19) 

(C 1 2 P 13/08 

C12R 1:13) 

(C12N 9/12 

C12R 1:13) 

(C12N 9/12 

C12R 1:19) 

(72) 38 W# ¥» (72) IE* 

(72)3&IE# JPLJII * (72)£0]# »- 
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